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Chapter 1

Introduction

The stimulus to embark on this thesis came from observation of the clinical challenges in effective cancer
pain control, combined with the evidence for these challenges in the literatue. Contrary to common
beliefs, the difficulties in cancer pain management arc not related to lack of understanding of pain
mechanisms nor available treatments, rather the more common barriers are related to fear of opioids, Most
patients diagnosed with cancer will require opioid analgesics at some time during their disease, and many
will eventually require strong opioids.! In industrialised countries, 30-80% of cancer patients receive
insufficient pain therapy, although physicians could ensure at teast modurate pain relicf for maost patients

by following the World Heaith Organisation (WHO) guidelines for treatment of cancer pain. >

The required dose of opioids is often underestimated. Physicians are concerned about serious side effects
such as respiratory depression and addiction, and it has been shown that patients and their relatives not only
share their physicians’ concerns about addiction, but alse are anxious about opioid efficacy during long-

term treatment.  Such concerns may lead to reduced patient compliance.®

Opioid drugs hold a paradoxical position in modern society. On the one hand they are recognised as the
keystone to successful pharmacological management of cancer pain of moderate to severe intensity’ and
have an acknowledged role in the management of chronic non-malignant pain,® however on the other hand
they are seen as drugs of addiction and abuse and have medical, legal or social consequences. Therc has
been little contact between those who prescribe opioids for pain and those who deal with the consequences

of abuse.

There are barriers to the appropriate use of opioids as analgesics: a fundamental problem is lack of
understanding of commonly used terminology leading io misunderstandings, in relation to opioid

analgesia® and another problem is fear of addiction and tolerance to opioid analgesia in both preseribers,




patients and carers.'® These lwo problems are obviously linked in some cases. An important landmark
study was carried out by Paice, Toy and Shott. This sludy examined the real factors associated with poor
pain relicf. Factors associated with higher pain inteusity included the inpatient setting, the presence of
metastatic disease, hesitancy in bothering the nurse, and concerns regarding tolerance and addiction.
Although there was a strong relationship hetween concern about addiction and concern about tolerance,
fear of tolerance appeared (0 have a gréater effect on pain intensity scores than did fear of addiction.'® The
clinical implications are that these areas need to be addressed; we need more information, a consensus on

these areas in pain management and cffective cducation.

‘Tolerance is present when there is a need fo increase the dose of a drug that is taken al a regular interval in
order to sustain its initial eflcets. Tolerance does not usualty develop to all of the drugs effects nor may it
develop at a uniform rate with a specific drug. The precise mechanisms by which tolerance develop have
not been conpletely defined. The multiplicity of opioid receptors and receptor subtypes (mu, delta, kappa
and possibly others) and the limited knowledge of their coupling mechanisms underpin why cellular and
biochemical changes underlying opioid tolerance and physical dependence remain poorly understood.
Following chronic exposure to opioids, both down and up regulation of opioid receptors can occur,
depending on the receptor type and/or the region cxamined." As these changes gencrally appear after the
tolerance is installed, they are unlikely to be responsible for it. However, opioid tolerance seems to be
associaled with some uncoupling (probably functional rather than physical) of the apieid receptors from G
protcins normally associated with them, therefore resulting in a loss of the capacity of these proteins to

exchange GDP for GTP."

We know that clinically relevant pharmacological tolerance is not an issuc in cancer pain management in

the majority of cases. This has however not been carefully examined.

Physical dependence oceurs as a consequence of exposure to a drug, resulting in physiological changes

necessitating the continued presence of the drug to maintain normal function.’? An increase in adenylate




cyclase activity, and therefore of cyelic AMP levels and certain protein kinase activities, have been claimed
to be responsible for physical dependence in some cell types.””  We know physical dependence may occur

with the use of opioids as analgesics, however we do not know the prevalence.

Psychological dependence, or addiction which is a sociological term that has come to mean the presence of
compulsive drug-secking behaviour is usually accompanied by physical dependence and tolerance. The
mechanisms of psychological dependence are complex and not simply associated with opioid use,""®
However, physical dependence is nof always accompanied by psychological dependence and it is this

comnmon misunderstanding that fuels fear of apprapriate opioid use.

It is evident that these phenomena of tolerance, physical and psychological dependence are complex,
however clarity of usc of these tenins is imporlant, currently it is not optimal and this is confounded by a
lack of systematic evaluation of these phenomena in pain paiicnts. These ate importaut barriers to good

patient care.'®

The aims of this thesis are to clarify beliefs in clinical practice about opicid dependence, hoth physical and
psychological and opioid olerance, The studies chosen as a means to this clarification are clearly clinical

and | will divide them in1o the areas they cover.

The first study has the hypothesis: Patients with pain and who use opioid analgesia do not become
addicted to opioids. To demonstrate this, 3 groups of patients had their patterns of opioid use compared:

chronic cancer pain patients, chronic non-malignant pain patients and drug addicts.

The second study has the hypothesis: Patients with chronic cancer pain and with chronic non-malignant
pain can vse stable opioid doses over many months, even years, without needing to increase the opioid
dose to maintain the same level of analgesia. ‘This study addresses the question of clinically relevant

pharmacological tolerance and was a follow-on study from the first study.




The third study addresses the question of physical dependence on strong opicids which clinically results in
a physical opioid withdrawal syndrome on sudden discontinuation of opicids. The hyputhesis is: Patieuts
receiving a continuous intravenous infusion of diamorphine to treat painful mucositis post bone marrow
transplant, can discontinue the diamorphine infusion abruptly when pain resolves, without developing a

physical opioid withdrawal syndrome,

Clearly these three studies are linked: they address the three key areas of fear when using opioids,

psychological dependence, clinically relevant pharmaculogical lolerance and physical dependence.

In addition to these key fundamental areas I examined important related areas.  The first was the
development of selective tolerance to the opioid side effect of constipation, and the relationship between
opioid dose and constipation. The hypotheses were: (i) opioid dose is related to the degree of constipation

and (ii) paticnts on stable opioid deoses become tolerant to the constipation side-effect.

The final thread of the thesis is the complex question of whether morphine tolerance can be an important
mechanism at spinal cord level, in patients with the clinical phenomena correlating to central wind-up.
This specific mechanism of tolerance does occur in chronic pain and renders certain pains relatively
unresponsive or completely onresponsive to morphine.  This is clearly distinct from the general
phenomenon of tolerance which is not ¢linically relevant in chronic pain management. The phenomenon
of central wind-up which we know is mediated via the N-methyl-D-aspartate (NMDA) rceeptor is thought
lo be linked to morphine tolerance possibly via a nitric oxide synthetase mechanism. The result is pain
with the specific {catures of allodynia, hyperalgesia and hyperpathia. This pain is classically morphine

poorly-responsive or unresponsive, Animal studies have shown that NMDA antagonists such as ketamine

can reverse this state.®



The hypothesis for the final study is: Patients on morphine but with clinical phenomena of central wind-

up can have improved analgesia with the infroduction of ketamine to their analgesic regimen.

Together, examination of these hypotheses is of direct clinical significance in cancer pain management,
given that all the literature points to fear of addition and tolerance as the greatest barriers to cancer pain

control on a world wide basis.

1 had the great foriune to be guided by Professor Geofftcy Hanks (GH) in this thesis. He steered a group
of experts in the fields of cancer pain (GH), addiction medicine (Profcssor Ghodsce, St George’s Hospital,
London) and chronic non-malignant pain (Dr Amanda C de Williams, St Thomas’s Hospital, Loodon), 1

also had advice from Professor Michael Gossop, Addiction Medicine, Maudsley Hospital, London.

‘The largest part of the work for this thesis was carricd out in St Thomas® Hespital (Oncelogy and Chronic

Pain units) and in St George’s 1lospital (Addiction unit) London, and in the Bone Marrow Transplant Unil,
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Chapter 2

Definitions, Clinical Relevance And Misconceptions

Tolerance, physical dependence and addiction:

Health care professionals, patients and families have exaggerated concerns about opioids and their potential side
effects, in particular tolevance, physical dependence and addiction. Therefore it is eritically important {o understand

the meaning of these terms and their clinical relevance to the management of cancer pain.

Tolcrance
Dcfinition:
"T'olerance is a physiological state characterised by a decrcase in the cffects of a drug (e.g., analgesia, nuusca or

sedation) with chronic administration.

Clinical relevance:
It is important to distinguish between tolerance to analgesia and tolerance to side effects.
M Tolerance o analgesia.
Patients with unchanging pain can have a consistent level of pain relief from the same dosc of opioids
over time."?  The need for higher doses of opioids is typically due to worsening pain and discase

progression, rather than tolerance,

Tolerance W opioid side effects.

Tolerance usually develops to many of the side effects of opioids (sedation, nausea, itch) in a few days,

The relationship between constipation and tolerance is very complex.

Misconceptions:

e ‘I'c some, the need to increase the dose in response to the paticnl’s report of pain is misinterpreted as a sign that
tolerance may be developing. 1Jnfortunately, this sometimes leads the physician to reduce the dose in a mistaken
attempt to avoid or delay the development of telerance. The appropriate response is to reassess the pain and

increase the dose as indicated to relieve pain.




e  Sometimes, to prevent the development of analgesic tolerance, opioids are administered at intervals which are too
far apart to maintain continuous pain relief. This practice is inappropriate because it subjects patients to needless
cycles of pain and pain relief.

e Often, health care professionals and patients arc concerned about using opioids from the 3 step of the WHO
ladder, such as morphiue, because of the mistaken belief that the medication will lose its analgesic effect; they
want to save it until the pain is really severe.* This concern about analgesic tolerance is unfounded and can lead to
inadequate pain management,

» Some health care workers and patients believe that using morphine for pain relief will suppress respiration and
possibly cause death. In fact, clinically significant respiratory depression and sedation are very rare in cancer
patients. This is because tolerance to the sedative effects of morphine develops rapidly, and because pain reverses

morphine’s depressant effects.®

Physical dependence

Definition:

Physical dependence is the physiological adaptation of the body to the presence of an opioid. 1t is defined by the
development of withdrawal symptoms when opioids are discontinued, when the douse is reduced abruptly or when an
antagonist (e.g., naloxonc) or an agonist-antagonist (e.g., pentazoeine) is administered.®

Clinical relevance

Physical dependence is a normal and expected response to continuous opicid therapy. Physicul dependence may occur
within a few days of dosing with opioids, although it varies among patients. Physical dependence (indicatcd by

withdrawal symptoms) does not mean that the patient is addicted.’

IHealth care workers should advise patients to take their pain medication as directed, and that withdrawal symptoms
may occur if they reduce their dose or stop taking the medication.” Symptoms of withdrawal may include agitation,
insomnia, diarhoea, sweating, and rapid heart beat. If the source of pain is successtully treated or removed, physical

dependence is easily treated by gradually decreasing the opioid dose,

The development of physical dependence should not limit analgesic therapy. Antagonists and agonist-antagonists in
the patient who is physically dependent should be sirictly avoided becausc theit use will neutralize the analgesic effect

and cause a withdrawal syndrome. The prevalence of physical dependence is not knnown.

:
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Misconceptions

e Physical dependence is frequently equated mistakenly with addiction. It is incorrect to use the term ‘physical
dependence’ (a physiological staic) to describe addiction (a dysfunctional psychological and behavioral
syndrome),!

¢ Patients who express concern about physical dependence should be given cotrect information and reassured.

Addiction

Definition:

While tolerance and physical dependence are physical changes in the body, addiction is defined by aberrant changes in
behaviour. Addiction is compulsive use of drugs for nen-medical reasons; i is characterized by a craving for mood
altering drug effects, not pain relief.* Addiction means dysfunctional behaviour, in sharp contrast to the impraved
function and quality of life that result from pain relief.  Aberrant behaviours which indicate addiction may include:
denial of drug use; lying; fuorgery of prescriptions; theft or drugs frem other patients or family members; selling and
buying drugs on the street; using prescribed drugs to get “high”.®

Clinical relevance:

Addiction js extremely rare in cancer patients who use opioids for pain. Biochemical, social and psychological factors
are morc important in the development of addiction. Opioids should not be withheld for fear that a patient will bccome
addicted. [fa puin patient requests a sirong unalgesic, it is likely that the patient has inadequate pain control.
Misconceptions

s People who fear addiction, yet desire pain reliel” sometimes think “Se what if I get addicted, T am going to die

anyway.”

o Paticnls and family members who express concern about addiction should be given correct information and
reassured,

Psendo-Addiction

Defiaition

Pseudo-addiction describes what happens when healthcare workers perceive as addictive behaviour a pain patient’s

requests for more or stronger pain medications. In fact, the patient’s behaviour may be a response to inadequate pain

management.®  Pseudo-addictive behaviour is pain-reliet seeking behaviour,  Pseudo-addiction is an iatrogenic

phenomenon, e.g,. it is when problems result from the treatinent efforts of health professionals.

10
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Clinical relevance

Pscudo-addictive behavior may occur when analgesics are preseribed in inadequate doses or at dosing intervals that are
longer than the duration of action of the drug.” Pscudo-addictive behaviors are more likely to occur in paticnt care
settings where health care professionals are inadequately trained in pain management and the rational use of opioids.
The appropriate clinical response to pseudo-addictive behaviors is to reassess the patient’s pain and to treat the pain
adequately.

Other terminology in this thesis

In addition to dependence und tolerance terminology clarification of the lollowing three terms used to describe

slemenlts of neuropathic pain is pecessary for complete understanding of this thesis.
Allodynia;: pain to a stimulus which is usually non-painful ¢.g. light touch.

Hyperalgesia:  increased pain to a painful stimulus.

llyperpathia:  prolonged duration of pain.

1
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Chapter 3

Do patients with pain beeome addicted to morphine?

Derivatives of the opium poppy have been successfully used for millennia for the desirable effect of
pain relicf and when used for the euphorigenic eflcets (which are not universal), they are generally
being used for recreational purposes. While benefils have been universally recognised, the capacity of
opioids to cause suffcring has been cqually appreciated through the course of history. ! The status of
opioids in medicai practice has gone through cycles of favour to disrepute. * Medical practice with
respect 1o the use of opioids for the treatment of pain has been heavily influenced by societal
pereeptions of addiction problems or psychological dependence and by laws controlling the use of
opioids. Despite improving education the evidence exists to demonsirate that fear of producing
addiction to opioids is foremost in the minds of most physicians when asked to provide medication for

pain relief, This fear ofien interferes with their ability to provide adequate analgesia.’

Ove study demonstrates that those physicians who thought the probability of addiction was high afler
prescribing pethidine (meperidine) for ten days to a patient in pain were more likely to give lower
initial doses, as well as to be less likely to respond to the need for increused medication with recurrent
pain even if pain was due to terminal malignancy.” A second study of’ 100 patients with malignant pain
found 60 per cent to be prescribed doses of pethidine of 50 mg or less, with 11 per cent having to wait

[or five or mere hours before another dose with all prescriptions written for ‘PRN’ administration, ©

In fact, the rigk of initiating an addiction when opioids are prescribed appropriately [or refief of pain is
very small. Historical references attribute physicians as initiating dependence on opioids. Two eatly
surveys (in 1925 and 1939} of addicts undergoing treatment reporied that 9% and 4% respectively
began their addiction with a medical prescription of an opioid drug for a painful disorder, ® In 1954, a
report noted that 27% of white male addicts and 1.2% of black male addicts began abuse as medical

atients treated for pain. *” Surveys of addicted populations are clearly subject o bias and a different
p P Y PO} )
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view has emerged from more recent data on medical paticnts who were assessed for the development

of addiction after receiving opioids for the treatment of pain.

Another survey reviewing addiction among a population of black heroin addicts found less than 2
percent to attribute their addictions to prescription of an opioid for medical reasons. * Perhaps the
largest survey of iatrogenic opioid dependence was done as part of the Boston Collaborative Drug
Surveillance Program.” This program monitors all drug exposures in several hospitals, with
information being extracted from clinical records and by interviews with patienits and physicians, Of
over 11,000 hospilalised medical patients who had opioids administered during their hospital stay, only

four were reported to have become addicted.

Abnormal drug-seeking behaviour was not seen when long-term opioids wete used for postherpetic

10 |

neuralgia, ' phantom limb pain,'" chronic spinal pain, ' and pain of mixed but well defined origin. "
Taub described 313 personally treated patients with intractable pain who were maintained on opioid
analgesics for up to 6 vears. Only 13 patients presented serious management problems, and each of
them had a history of substance abuse (opioids or aicohol)." Portenoy also identified this risk factor in

his study of 38 patients treated with opioids for non-malignant pain; the two patients who required

escalating doses of opioids each had a history of drug abuse.'*

At the other end of the spectrum, Maruta found that 63 per cent of 144 consecutive patients referred for
chronic non-malignant pain management were abusing or ‘dependent on’ weak and strong opioid drugs
and had a strong family history of alcohol abuse.'® ‘These data seem contradictory, however many

factors, including basic definitions of dependence, have been a problem in such studies to date.

Addiction has been shown to be more complex than jusi the result of repeated exposure to a drug.
There was high prevalence of opioid addiction among US soldiers in Vietnain; however, surveys of
returning veterans demonstrated that a large proportion of those who abused heroin stopped this

activity abruptly on return to a normal life in the U.S. and that the relapse rate was low. ' In sharp

o



cantrasl, a group of drug addicts who underwent a 6 month in-patient treatment programmne under the

Narcotic Addict Rehabilitation Act were re-addicted within 6 months of their release.

These obscrvational studies and case series give an indication of a spectrum of response to opioid

analgesia, ranging from appropriate use to inappropriate drug-seeking behaviour,

However, misapprehension fuelled by limited good quality data continues to fuel underprescription of
opioids. A recent analysis of publications pertaining to drug or alcohol dependence in chronic pain
patients found less than onc-tenth of these publications used acceptable criteria for drug misuse or even
gave pereentages of dependence problems. Physician opiophobia is an area of medicine which needs

to be addressed, however a fundamental requirement is the need for meaningful, good quality data.'

Addiction has been defined as ‘a behavioural pattern of drug use, characterised by overwhelming
invulvement with the use of a drug {compulsive use), the securing of its supply, and the high tendency
ta relapse after withdrawal®."” A task force of the Panels on Alcoholism and Drug Abuse of the
American Medical Association (AMA) Council on Scientific Affairs forimulated the following

definitions:

Addiction: ‘a chronic disorder characterised by the compulsive use of a substance resulting in physical,

psychological or social harm to the user and continned use despite that harm.’®

Addict : © a person who is physically dependent on one or more psychoactive substances, whose long-
term use has produced tolerance, who has lost control ovet his intake, and would manifest withdrawal
phenomenaon if discontinuance were o occur.” Although this includes the terms physical dependence

and tolerance, these exist along with loss of personal control in the addict. In the patient with pain,

physical dependence and tolerance may occur but without loss of personal control.

1t is obvious that these definitions of addiction or psychological dependence have limited value in the

patient with either chironic malignant or chronic non~-malignhant pain and a more explaratory approach

i5
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{s required to extract any cvidence of psychological dependence in these groups. 1t is entirely
reasonable that if opioids control pain for our patients they then will coutinue (o request them. In
addition, i inappropriate dosing is prescribed, the patient will reasonably request an increase in dose to

control pain. This scnsible therapeutic use is obviously not addiction.

We ‘know’ that addiction generally is not a problem in patients rceeiving opioids for pain. However,
we do not know why, and we ave unable fo explein it on the basis of existing data. This observational
study was planned with the intention of making a preliminary attempt to characterise, comparc and
contrast three groups of patients, to see whether there were any essential demographic differences,
psychological differences and differences in the way the drugs were nsed. The three groups were:
patients with cancer pain, patients with chronic non-malignant pain and drug addicts on a methadone

maintcnance programme.,

The hypothesis for this study is: patients with pain and using opioid analgesia do not show patterns of

opioid use similar to drug addicts.

o

!

To begin to investigate the question of addiction to opioids in patients with pain we studied three
groups: cancer patients taking opioids for pain, patients with chroniv non-malighaat pain taking regular
opioids and drug addicts on a methadone maintenance programme, Medical and personal data, mood,
and palterns of drug use were compared in the three groups. In addition patients were rated using

validated scalcs for opioid addiction (8.D.8) *' and for opioid withdrawal ($.0.W.S) ™

Methods

Fthical approval for the study was obrained trom St Thomas' Hospital and all included gave written

informed consent. Thirty patients in each of the 3 patient groups were enrolled in the study.

Consecutive patients with cancer pain on strong optoids and a prognosis of at least 3 months referred to

16
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the palliative care team of a large I.ondon teaching hospital with un oncology unit were consideted for
inclusion in the study. Al patients approached agreed to take part in the study. Many of these patients
referred to the palliative care wam Tor pain contro!, had difficult pain syndromes and were using large
quantities of opioids. The oral morphine equivalent doses in this study group were unusually high, at
the upper end of the usual range, however some of the paiients in this study had severe neuropathic

pain, shown to require very high opioid doses.

‘The patienis with chronic non-malignant pain included in the study had been referred to a tertiary
Chronic Pain Management Unit in the same teaching hospital. Consecutive patients reterred on strong
opioids were approached to take part in the study and all agreed. Referrals to the unit came [rom all

over the UK, and from general practice as well as from hospital-based spccialtivs,

The drug addicts included in the study were taken from consecutive cases attending a methadone
maintenance programme in a major London teaching hospital, serving a local Soutli London
population. All drug addicts approached to take part in the study agreed. Drug addicts on & methadone
maintenance programme will clearly continue to use illicit drugs in addition 1o the prescribed

methadone.

The following information (see appendices i-4) was collected:

1. Demographic data and drug use: at entry to the study

» basic medical and pervsonal information

» pusl psychiatric history

) drug regimen

) use of unprescribed drugs

. HAD score® (repeatcd monthly), this has 7 anxiety and 7 depression questions
2. Assessments
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i)

iii)

Initial questions at entry:

reasons for taking opicids, using visual analogue scales (V.A.S.) e.g. to relieve pain,
Lo caln, 1o help sleep, to feel good . . .

fears about vpioids - free text

prompts to luke next dose based on opioid withdrawal symptoms scale (8.0.W.S) in
addition to questions relating to pain and breathlessness (Yes or No answers)
maxinum daily opioid dose in past week

pain severity: now and average over past week (V.A.S.)

pain distress; now and average over past week (V.A.S.)

opioid side-effects (V.A.S) (drowsiness, constipation, nausea, vomiting)

disturbed sleep (V.A.S.)

Daily diary (for the tirst week only, completed in evening and refers to that day)
pain severity (V.A.S.)

pain distress (V.A.S.}

opioid side-effects (V.A.S)

general well-being (V.A.S)

Regular opioid dosc

extra opioid used

effect of medication {V.A.S) - regular and extra

other drugs used

questions relating to anxiety and emotions

Weekly diary (for up to 2 years in cancer patients, however for first month only in
other groups):
maximum dose of opioid taken in 24 hour period over this week

questions as per daily diary
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iv) Follow-up questions (monthly for 3 months and up to 2 years in soine cancer

patients)
. precccupation with opioids (V.A.8.)
. effect of opioids on mood (V.A.S.)
. questions from Severity of Dependence Scale (8.13.5.)
. prompts for taking next dose; S.Q.W.S, questions in addition to pain und

breathlessness questions (Yes/No replies)
. desires regarding opioid dosc changes

. reasons for using opioids (V.A.S.)

The Short Opioid Withdrawal Scale (8.0.W.5) is in the appendices (no.1) and the Severity of
Dependence Scale (S.D.S) appendix 2. This 8.D.S. focuses on control over opieid dose and difficulty
stopping or interrupting use. These were clearly developed for use in a drug addiclion population,
however, in the absence of a scale validated for use in patients initially prescribed apioids for

analgesia, these have been used in this study.

These data were collected over the following

1. initially ar entry into the study

2. daily for 1 week - (questions relating to drug doses, effectiveness, reasons for taking dose,
side-effects)

3. weekly for 4 weeks

1. monthly for 3 months

The questionnaires were completed by the cancer pain patients at out-patient follow-up appointments

(the daily diary was completed in between). They were mostly out-patients.

The chronic pain patients were recrinited (o the study between initial interview on referral and the start

of treatment several months later. This group completed the initial questionnaire at referral and

relurned the remainder by pre-paid post.

19

|
)
4

i
i
¥
i
i
1
M
1
:



The drug addicts completed the initial questionnaires at the methadene maintenance clinic and the

remainder during the atiendance at the day unit.

Statistical analysis

All opioids were converted to morphine equivalent 24 hour doses using accepted equianalgesic
conversions, From the daily diary data, means for 24 hour opioid doses, dose efficacy, pain intensity,
and pain distress were calculated. [or each patient group, correlations were calenlated between mean
daily dose, mean dose efficacy, mean pain severity, maximum pain severity, mean pain distress,
maximum pain distress, HAD anxiety score, HAD dcpression score, and age, wsing Pearson’s
correlations for parametric data and Spearman’s rank correlations for rating scale and HAD data. The
number of extra opioid doses over the week of the daily diary was obtained, and compared by
correlation with mean and maximum pain severity and pain distress.  The daily opioid dose was
compared with ratings of symptoms of constipation, nausea and vomiting, sleep disturbance,

drowsiness, general wellbeing, and pain severity and pain distress by correlation.

The number of patients in each group endorsing each of the listed opioid withdrawal symptoms which
cued opioid use was grouped using the categories of (1) attributable to withdrawal (craving, sneezing,
running nose, yawning, sweating, stomach cramps), (2) emotional (irritability, anxiety, restlessness),
and (3) somatic excluding pain (stiffness, shaking, feeling hot or cold, heart pounding, breathlessness).
Cowmparison of individual symptoms and of these three catcgorics was made using ¥ or Fisher’s exact

test where cell numbers were small.

Mean scverity of dependence SDS scores were computed from the monthly data and since they were

reasonably normally distributed, those of the cancer patients and chronic pain patients compared using

t-tests.
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All analyses were carried vul using SPSS 6.01 for Windows,

The disc at the back of this thesis contains all the data for the addiction and tolerance stidies using

SPSS 6.01 [or windows.

Results

Fourteen cancet patients, 27 chronic non-malignant pain patients and 30 drag abusers compleied data.
They had been using opioids for a mean of 6 montlhs, 2.2 years and 13 years respectively, in median
daily oral morphine equivalent doses of 1320 mg, 700 mg and 160.mg. Cancer and chronic pain
patients had mean age of 59 years and 43 years, drug abusers were younger with a mean age of 34

years.
Size of dose

For cancer patients, the mean daily dose was unrelated to mean pain intensity or distress (r = 0.220 and
r=0.201, p>Q.5), or to mean dose efficacy scores, V.A.S. for dose efficacy (=0.109, p>0.5). Nor was it

related to age {r=0.318, p>0.1), or to HAD anxiety or depression scores (r=0.229, r=0.368, boil:

p=0.1).

For chronic pain patients, higher mean daily doses were not associated with mean pain severity and
distress (=0.106, 1=0.273), with mean dose efficacy (r—0.292), nor with anxiety and depression scores

{1=0.000, r=0.241), nor age (1=0.172).
For methadone maintenance patients, pain questions were invelevant to their use, but a higher mean

daily dose was associated with a greater depression scote (r=0.601 p<0.005) but not anxietly (r=0.032)

or with age (r-0.230).
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Mean dose efficacy:

Tor cancer patients, mean dose efficacy was inversely related to mean ratings of pain severity,

{r=0.762, p< 0.025) and distress, (+=0.767, p < 0.025), bul not to maximum pain severity and distress,
(1=0.045, 1—0.533). In chronic pain patients, mean dose efficacy was unrelated to mean or maximum
pain scverity {r=0.192, r—(.088) or pain distress (t=0.034, r=0.053), No relationships could be found

hetween mean ¢r maximum ratings of dose efficacy and any other variable for drug users.

Cues to take a dose of opioid:

‘Table I illustrates the questions asked about reason for tuking the next dose of opioid. These questions
include the short opiate withdrawal scale questions, in addition to some uestions related to pain and
breathlessness, the therapeutic indications for opioids. These prompis were analysed by grouping
them into withdrawal symploms (i.e. symptoms highly unlikely to be due to cancer or pain in these
groups) emational variables or somatic variables, While some emotional and somatic variables are
included in the short opiate withdrawal scale, this scale was not designed for pain patients and no

nseful analysis was abtained using the complete score in ail 3 groups.

There is a significant difference between the pain groups and the drug addicts (x*= 30, p < 0.0001)
when symptoms only atiributable to withdrawal e.g. craving, sneezing, running nose, are examined as
prompts to take a dose of opioid. Similarly for emotional variables (anxiety and/or feeling irritable
and/or feeling restless), there is a significant difference between pain patients and drug addicts (x* =

(3.2, p <0.005)

B o
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Table 1

Prompts to take dose

Cancer Chronic | Meth X? P
Pain Maint

N 11 27 21

by clock 11 15 12 7.5 <0.05

pain severity 10 26 4 35.6 <0.0001

pain distress 9 20 6 12.9 <0.005

problems sleeping 2 14 12 4.7

anxiety | 3 12 14.9 <0.001

feeling restless 0 3 12 17.8 <0,0005

feeling hiritable 1 3 11 12.5 <(0.005
stiffoess 2 8 8 1.4

breathlessness 2 1 2 22

stomach cramps 1 2 13 214 <0.0001

heart pounding 0 2 3 1.7

craving 0 | L6 334 <0.0001

shaking/twitching 0 4 10 29 <0.01

feeling hot and cold 0 l 16 35.7 <0.0001

running nose/eyes 0 l 14 29.3 <0.0001

sneezing Q G 11 24.1 <0.0001

yawning 0 0 15 241 <0.0001

Analysis of the somatic variables excluding pain, (stiffhess and/or shaking and/or breathlessness and/or
feeling hot and cold and/or heart pounding), once again shows a difference between pain patients and

drug addicts (x*=12.5, p < 0.005).

For cancer patients, almost all took their opicids by the clock i.e. regularly, as prescribed and there was
no relationship between the tendency also to take according to pain with emotional or other symptom
cues. The best therapeutic outcome in cancer pain comes from regular opioid use and this is how
opioids were prescribed for this group. In addition to regular doses prescribed for cancer pain, extra
opioid can be taken as required for ‘breakthrough’ or uncontrolicd pain. 'l'h’c: size of this dose is

calculated for each patient.

23




For chronic pain patients there was a very strong association between taking according to emotional
cues (anxiety and irritability) and taking according to other somatic symptoms (Fisher’s exact test
p=0.012). Opioid drugs are often taken itregularly in chronic non-imalignant pain patients, This is
expecied since an irvegular pattern of drug use is the usual before enteying the pain management

progranme.

For drug uscrs, there was no relationship between taking opioids and emotional cues, or according to

other somatic symptoms (other than those classified as ‘withdrawal® symptoms).

Figures I to X {(p29-31) illusirate these findings: red represeats cancer patients, green, clironic non-

malignant pain patients and blue, drug addicts.

Taking extra doses of opioid:

For cancer paticnts, the number of extra opioid doses taken over the week was associated weakly with
meun pain severity (10,647, p<0.05) and distress (r=0.6%7, p<0.05), and more strongly with maximum

pain severity (r=0.855, p<0.005) and weakly with maximum pain distress (=0.678, p<0.05).

For chronic pain patients, the number of extra opioid dases was associated with no pain variables
(r=0.125 to r ~0,316) for the whole group, but for those scoring below the cutoff point of 11 on the
HAD depression scale, that is, whose scores were not of clinical concern, there was a very similar
patiern to that seen in the cancer patients between the number of extra opioid doses over the week and
pain scores: with mean pain severity (r=0.596, p<0.05), with maximum pain severity (=0.774,

p<0.001), and with maximum pair distress (.=0.581, p<0.05).

For drug users, there was no predictor of using any drugs in addition to the methadone script. Diug

availability is the crucial factor in the addict group.

24

NP PRE T A

omidim e e

PR

——cet oy L

:
|
4
i




For none of the three groups was taking extra opioid doses over the week associated with anxiety or
depression, (HAD scalc) or taking versus not taking extra opioid doscs with initial fears (that is, at the

start of taking opioids) about possible addiction or about other issues such as adverse cffects.

Symptoms of dependence score: (Appendix I}

The 8.D.8. was completed monthly. Good quality S.D.S. data were only obtained from 5 paticnts with
cancer pain and 15 chronic non-malignant pain patients, Mean S.D.S, scores were similar across the
two groups (1003 (s.d. 2.5), 9.5 (s.d. 2.1) respectively), tor both this is a clinically significant score
from a possible maximum ol 15. However, both groups of pain patients scored high on having

difficulty with the idea of stopping aud lower on anxiety and wony about opioid use. There was no

relationship between these concerns about opioid use and mean daily oral morphine equivalent dose.

Relationship between oral morphine equivalent dose and symptoms:

There was no linear relationship between oral morphine equivalent dose and mean daily scores over

the first weck of constipation, nausea and vomiting, sleep disturbance, general well-being, drowsiness,

pain severity or pain distress. Even if the highest opioid doses are excluded along with those rating

T R

mean constipation less than 1 on a V.A.S. (0-10), there is no relationship between opioid dose and

constipation.

EICH TUFE R

Chronic nen-malignant pain patients were more likely to vary opioid dose; seventy per cent, compared

to 30% of cancer patients and 19% of drug addicts.

Discussion

i
i
1

In the cancer pain group the size of opioid dose was unrelated to pain severity or distress. The size of opioid dose
used te control cancer pain is likely to rclate to a number of variables relating to the individual and the pain

syndrome. We know some pains, particularly neuropathic pains require larger opioid doses* ‘These results are




consistent with the neuropharmacology and neurophysiology of cancer pain and where opioids are used regularly as

in this patient group.

The chronic pain patients aiso showed no relationship between opioid dose and pain severity or distress. Once again

this is expected tor the same reasons as mentioned for cancer pain.

With the methadone maintenance group in this study, higher doses of illicit drugs ave associated with higher

depression scores.

The opioid dose etficacy results reflect the beneficial pattern of regular opioid regimens in cancer patients and the
more chaotic and at times less effective regimens in chronic pain patients, Howevcer there was no evidence of

analgesic tolerance in either pain group. Opioids remained effeclive if used regularly.

Clearly in drug users the efficacy of drug usc will depend on individual factors, e.g. degree of tolerance. There was
no predictor of opioid use in drug addicts which is most likely due to the fact that drug availability is the

overwhelming keystone to opieid use in this group.

The pain patients were understandably net keen on stepping opioid use because of the beneficial

effects on puin: this is an example of how a score developed for drug addicts is not helpful in other

populations.

Conclusions

Cancer pain and chronic non-malignant pain patients used opioids mainly to relieve pain; drug abusers

used opioids for mood and sleep.

Chronic pain patients were more depressed than both other groups and taok exira doses when pain was

more distressing; cancer patients took extra opioids when pain was poorly conttolled; for drug abusers

there was no obvious cue for drug use and availability seems the most likely factor.
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These analyses show no evidence of apioid dependence or opioid withdrawal symptoms in the 2 pain
groups (if somatic symptoms arc excluded), using these scales validated for use in drug addicts.
However, more usefn] and meaningful data has been obtained by analysis of opioid use, effectiveness

of opinids, reasons for use, methods of use.

Opioids have predictable pharmacokinetic and pharmacodynamic profiles and are therefore prescribed
in a regular Fashion for chronic cancer pain with the aim of pain control while accepting that at times
extra doses will be required for ‘breakthrough’ pain. This strategy works for the majority (80%) of
cancer patients.”® It is obvious from this data that aithongh some of the cancer patients in this study
had difficuli pain, requiring very large doses of opioids, all of the cancer pain group used opioids to
relieve pain and ook extra doscs when the pain was poorly controlled. The efficacy was predictably

related to lower levels of pain severity.

Chronic pain patients traditionally use analgesics in a less structured way than cancer pain patients and
this is commonly prescriber dictated. Chronic pain management with opioids is poorly addressed in
the U.K. However, it is interesting to note that higher doses coexisted with better pain control and a
regular regimen was associated with higher drug efficacy. Chronic pain patients otherwise used
opioids in responsc (o cmotional cues such as irritability and anxiety. It is common (o find these
features with uncontrolled chronic pain and they are often misinterpreted in clinical practice. This
group tended Lo use extra doses with higher pain scverity and pain disiress ratings. This is another sign

of appropriate opioid use in chronic pain.

The druyg addict group on higher doses of illicit drugs had more depression and fower maximum rating
of efficacy, the latter a sign of pharmacological tolerance. This was not evident in the pain groups.
There was no predictor at all of when drug addicts would use illicit drugs and the assumption must be

that unlike the pain groups this is related to availability.
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There are profound differences in use and subjective effects of opioids between pain patients and drug
abusers. This study goes beyond the inadequate definition of addiction which has been unhelpful by
itself in the chronic pain situation. The situation of addiction or psychological dependence in the pain
situation may be further clarified by exaisination of patients on a regular opioid regimen and good pain
control over a longer time.  This is addressed in the next chapter. The chronic drug-seeking
behaviour of chronic pain patients who get analgesia from opioids is often misinterpreted. This is

‘pseudo-addiction’.

The paradoxical position of opioids, and a sensible, acceptable approach to their use could be clarified
by communication between addiction specialists and physicians managing pain, The former have used
their observations in addicts to establish a Janguage and understanding of risk factors and outcomes of
abusc, bui have little if any experience of opioid use for pain, the latter have insufficient knowledge of

the criteria by which drug abuse is defined and strategies of management of abuse,

Pain relief is o fundamental duty of every physician, however, proactive communication between medical disciplines

about the use of opioids is facking.
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The following reasons for taking opioids showed statistically significant

Differences between 1) Cancer (red) and Chronic pain (green) patients
And 2) Drug abusers (bluc):
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The following was statistically significant between only cancer |
patients and drug abusers: | |
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The following significant difference between cancer patients(red) and
drug abusers (blue):
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Initial Questions

Patient Name ...................
Patient NO ..o,

Today’s Date ..... Y S
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INITIAL QUESTIONNAIRE (+ demographic data + HAD: supervised completion

[, Opioids have arange of effects. Please indicate on the lines below what effects they have when
you take them. You can put a mark anywhere along the line, between the left hand end, ‘not at all’,
and the right hand end, “very much so’.

1 take opioids to help relieve pain

not at all very much so

[ take opioids to help calm me

not at all very much so

[ take opioids because I feel worse if I don’t

not at all very much so

I take
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DAILY DIARY

Patient NAINE ccueeeevevecniecnnerecesonesosese

Patient NO .ccoveeeeveencerececocarorecssosasenns

Today’s Date ........ [eeseraannes [ereerensens
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DAILY DIARY (daily first week, self-completion)

1. if you are in pain:
On average how severe was your pain today?

No pain

On average how much did your pain distress you today?

No distress

2. How much have you been fegling sick {nauseous) today?

Nol at all

3. Huve you been conpstipaied today?

Not at all

4. Has your sleep been disturbed today?

Not at all

5. Have you felt drowsy today?

Not at ail

drowsy

6. How has your appetite been today?

Very poor

appetite

7 How have you becn feeling generally today?

Very unwell

worst pain
possible

worst distress
possible

ali the time

severely

very disturbed

extremely
drowsy

very good
appetite

very well
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Regular medication/prescribed medication

8. Tolal dosetoday .........coociveninieninnan. mg

9. How much effect did you get from your regular medication today? Please mark (he line at the point

which best represents the refief you get from your regular medication.

No elleet

Extra Medication

10. Did you take any other opioid today?
If yes:
What did youtake? ...t
What dose did you take?. ..o mg

How often did youtake t? ...............cooovinen. times per day

How much effect did you get from this?

No effect

11. Did you take any other drug today?
(other than your regular prescribed drugs)

If yes:

What did youtake? ... oo i,
What dose did you take? .......ooooi mg

How often did you take #? .......cocovviiiciiiiinnn times per day

Maximum effect

Yes No

Maximum cifect

Yes No

12. Did vou get any unpleasant side effects from either vour regular /prescribed medication or the

exfra medication/ (please ring) Yes No

If yes, please list the side effects
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I3.

14,

15.

Did anvthing else affect how much opioid you took today? (please ring) Yes No

1f yes, please say brictly what atfected how much you took

Did anything clsc affect how you felt today? (plcase ring) Yes No

If yes, please say briefly what it was, and how you felt .............cooiiiiiiiiiicii i

..................................................................................................................

If you are in pain, do you drink alcohol to relieve the pain?

(Please ring) Yes No
If yes. how often do you do s0? ... iiiiiinann, times a day
It yes, how much do you drink? ..............cooeiiienn . in total each day
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DAILY DIARY

Patient NAIME ..ceveeeeercecesenesssessesonss

PAtient INO .uceeerececencecrececonsecsescscssose

Today’s Date ........ [eeeresesens [renessennns
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DAILY DIARY (daily first week, seif-completion)

1. If you arc in pain:
On average how severe was yaur pain today?

No pain

On averase how much did your pain distress you today?

No distress

2. How much have you been feeling sick {nauseous) today?

Not at ali

3. Have you been constipated today?

Not at all

4. Tlas your sleep been disturbed today?

Not at all

5. Bave you felt drowsy today?

Not at all

drowsy

6. Hlow has your appetite been today?

Very poor

appetite

7 How have you been feeling gencrally today?

Very vawell

worsl pain
possible

worst distress
possible

all the time

severely

very disturbed

extremely
drowsy

very good
appctite

very well
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Regular medication/prescribed medication

8. Total dosetoday .........c.ceeiiiiiniii mg

9. How much effect did you get from your regular medication today? Please mark the line al the point
which best represents the relief you get from vour regular medication.

No effect Maximum effect

Extra Medication

10. Did you take any other opioid today? Yes No
If yes:
What did you take? ..........coooiiiiiiiiii i,
What dose did you take?.............cooiviiiiinnii mg
How offten did you takc it? ..........ccocvieriiiao. times per day

How much effect did you get from this?

No effect Maximum effect

11. 13id you lake any other drug today? Yes No
(other Lhan your regular prescribed drugs)

IT yes:
What did you take? .......oooi i e,
What dose did you take? ......oococviiiiciiiniiinn s mg
How often did youtake it? ..............c.cocoiinin limes per day
12. Did you get any unpleasant side effects from either your regular /prescribed medication or the
exlra medication/ (please ring) Yes No
11 yes, please Hst the side e et Lo o s
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13.

14.

15.

Did anything else affect how much opioid yon took oday? (please ring) Yes

If yes, please say briefly what affected how much vou teok

Did anything else atfect how you felt today? (please ring) Yes

If yes, please say bricfly what it was, and how you felt .........ococoeiiiiiiiiininn

........................................................................................................

If vou are in pain, do you drink alcohol to relicve the pain?

(Please ring) Yes
If yes, how often do you do s0? ...ooveciveviiiviiiniininiinnn, times 4 day
Tf yes, how much do youdrink? ............coooviin i, in total each day
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Weekly Diary

Patient NaIMe coueveveencecrecnnenennes
Patient INO wevceevcerecererereoresssosscese

Today’s Date ........ [eeeeooes [eeseenene
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WEEKLY DIARY (weekly throunghout the study, self-completion)

1. What is the maximurn daily dose this week of your opioid medication ............ mg

Have you made any changes to your opioid medication/opicid use this week?
If so what changes?

...................................................................................................................

2. If you have pain, how severe has your pain been today?

No pain worst pain

possible possihle

3. On average, how severe has your pain been this week?

No pain worst pain

possible possible

4., If you have pain, how much has it distressed you today?

No disiress worst distress
possible

5. On average, how much has your pain distressed you this week?

No distress worst distress
possible

6. How much have you been feeling sick (nauseous) this week?

Not at all alf the time

7. Have you been constipated this week?

Not al all very severely
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8. Has your slecp been disturbed this week?

Not at all very disturbed
9. Have you telt drowsy during the day this week?

Not at all extremely
drowsy drowsy

10. ITow has your appetite been this week?

Very poor very good
appelite appetite

11, How have you been feeling generally this week?

Very unwell very well

Regular medication/prescribed medication

12 Total doss today .....o.oovvveiiviiviireninanns mg

13. How much effect did you get from your regular medication today? Please mark the line
at the point which best represents the relief you get from your vegular medication.

No ellect maximum effect

Extra medication

14 Did you take any other opioid today? Yes No
If ves:
What did youtake? ..o,
What dose did you take?..........cocociiiii i, mg
How often did you take it? ..o times per day

How much cffect did vou get from this?

No effect Maximum effect
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15

16

17

18

Did you take any other drug today? Yes No

{Other than your regular preseribed drugs)

If yes:
What did you takeZ. ..o e e
What dose did youtake .......cocoiiviiiiiiiicciiin, mg
How often did you take it?.........co.oviiiiiiieiiianinnnn. times per day

Did you get any unpleasant side efTects from cither your regular/prescribed medication or the extra
medication? (please ring) Yes No

If yes, plcase list the side effects

Did anything else affect how much opioid you took today? (please ring) Yes
No

if yes, please say brietly what it was, and how you felt

Did anything else affect how you felt today/ (please ring) Yes Na

If yes, please say briefly what it was, and how you felt

If you are in pain, do you drink alcohel to relieve the pain?

{please ring) Yes No
If yes, how often do youdo so? ...............occuu times a day
If yes, how much do you drink? .............coeeisn. in total each day
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Follow-up Questions

Patient Name ........oovveenninnn..
PatieNt NO covvvneiiiieiinin,

Today’s Date ....../...../.........
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FOLLOW-UP QUESTIONNAIRE (monthly at clinic visit or self-completion)

Please think of your opioid use during the last week when you answer these questions.

1. How much do you think about your opioids during the day?

never all the time

2. How mmuch do you think the opioids affect your mood?

negative positive

effect effect

on mood on mood

Please answer each question by circling one response only.

Owver the last week . ..

3. Did you think that your opioid use was cut of control?
Never or Sometimes Often Always or
almost never nearly always
4. Did the prospect of missing a dose make you very anxious or worried?
Never or Somctimes Often Always or
almost never nearly always
5. Did you worry about your opioid use?
Never or Sometimes Often Always or
almost never nearly always
6. Did you wish you could stap?
Never or Sometimes Often Always or
almost never nearly always
7. How difticult would you find it to stop using opioids or to go without opioids?
tmpossible Very Quite Not Difficult
difficult difficult
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How do yau decide when to take yonr next dose? Please answer Yes or No to as many
reasons as apply to you.

By the clock Yes No
Pain intensity - when pain is severe Yes No
Pain distress - when pain distresses you Yes No
Aches in muscles Yes No
Breathlessness Yes No
Fecling anxious Yes No
Feeling vestless Yes No
Feeling irritable Yes No
Feeling sick Yes No
Difficulty sleeping Yes No
Feeling stiff Yes No
Heart pounding Yes No
Fecling hot and cold Yes No
Had goosetlesh Yes No
Stomach cramps Yes No
Runny eyes or nose Yes No
Feel craving Yes No
Yawning Yes No
Sneezing Yes No
Swealting Yes No

Twitching/shaking Yes No



9. Would you like to change your regular dose of opicid? (please ring one)

increase decrease no change

How would this improve things?

10. Opioids have a range of cffcets. Please indicate on the lines below what effects they have
when you take them. You can put a mark anywhere along the line, between the left hand

end, ‘not at all’, and the right hand end, ‘very much so’.

1 take opioids to help relieve pain

not at all

I take opioids to help calm me

not at ail

1 take opioids because I feel worse if 1 don’t

not at all

Ftake opioids to help my sleep

not at all

1 take opioids to make me feel good

not at all

I take opioids to help my breathlessness

not at alf

I take opioids to relieve stress

not at all

very much so

very imuch so

very much so

very much so

very much so

very much so

very much so
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Appendix I

Name: Date:

Please put a tick in the appropriate box if you have had any of the following during the last
24 hours. .

None Mild Muderate Severe

Feeling sick

Stomach cramps

Muscle spasms/twitching

Feelings of coldness

Heart pounding

Muscular tension

Aches and pains

Yawning

Runny eyes

Insornia/ problems sieeping




S.D.S

Did you think that your opioid usc was out of control?

Never or Sometimes Often Always or
almost never nearly always
Did the prospcet of missing a dose make you very anxious or worried?

Never or Sometimes Often Always or
almost never nearly always
Pid you worry about your opioid use?

Never or Sometimes Often Always or
almost never nearly always

Did you wish you could stop?

Never or Sometimes Often Always or
almost never nearly always

How difficult would you find it to stop using opioids or to go withont opioids?

Impossible Very Quite Not Difficult
difficult difficuit
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Chapter 4

Note to examiner; methods section is the same as chapter 2.

Clinieal Tolerance te Opioids

Clinical tolerance to opioid analgesia in man results from a complex scrics of phenomena. Tolerance
refers to a phenomenaon in which exposure to a drug results in the diminution of sn effect or the need
for a higher dose to maintain an cffecl.' In quantitative terms tolerance is demonstrated by a shift to
the right of the dose-response curve and an increase in the opioid ED50 value (the dose required to

produce an effect in 50% of the population).”’

Tolerance can be innate i.e. genetically determined, or acquired. Acquired tolerance can be

pharmacokinetic, pharmacodynamic or learned tolerance.

Pharmacokinetic tolerance refers 10 changes in the distribution or metabolism of the drug after repeated
drug adniinistrations that result in reduced concentrations in the blood and subsequently at the sites of
drug action. The most common mechanism is an increase in rate of metabolism of the drug, as in the

case of barbiturates.

Pharmacodynamic tolerance refers to adaptive changes that have taken place within systems affected
by the drug, such as drug-induced changes in receptor density and second-messenger systems, so that

response to a given concentration of the drug is reduced.’
Learned tolerance relers to a reduction in the effects of a drug as a result of compensatory mechanisms
that are learned. Conditioned tolerance is a type of learned tolerance. It is situation specific and

develops when environmental cues are consistently paired with the administration of the drug.*

When a drug affects homeostatic balance by producing sedation and changes in blood pressure, heart

e A e e e o e w e e e i menen Y e o

rate and gul motility, there is usually a reflex counteraction or adaptation that attempts to restore the

status quo. [fthe drug is always preceded by the same cues, the adaptive response to the drug will be
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learned and this will prevent the full manifestation of the drugs effect (tolerance). If the drug is taken
under different circumstances e.g, after a different ritual in the cuse of the drug addict, tolerance to that
particutar dose is reduced and the drug effect enhanced. This explains why a drug addict may suffer a
respiratory arrest with a dose of opioid, which had previously resulted in no respiratory depression, if
the drug is taken under different circumstances, This is a generally accepted phenomenon in A & F

departments.

It is claimed that patients with pain who receive opioids rcpeatedly, develop tolerance to the anaigesic
effects.” Opioid tolerance is manifest when a given dose of an opioid produces a decrcased effect ot
when a larger dose is required to maintain the original effect. This tolerance is not due to
pharmacokinetic changes in the disposition of the opioid but rather it is a pharmacodynamic type of

tolerance thal results from neuroadaptive processes.

The loss of analgesic cfficacy as a result of tolerance does not usually limit the clinical use of opioid
drugs, because the development of tolerance to the respiratory depressant and other limiting effects

allows the dose of opioid to be increased through dose titration.

The usual method of assessing the presence or absence of tolerance in the clinical setting is dose
escalation. Studies using opioid dose escalation show that the raie and extent of tolerance differ
dramatically among pain patients.*” Unfortunately the yardstick of disease progression causing opioid
dose escalation can be a very inaccurate measuremenl. Disease progression leading to an increase in
pain is not always easily measured even with sensitive investigations. Furthermore, a stable opioid
dose does not necessarily imply no analgesic toletance, since pains may resolve either spontaneously or
with some intervention e.g. radiotherapy or chemotherapy. [t is reasonable to say that opioid dose
escalation is the response to a number of variables which leave the patient with an increase in the
subjective sensation of pain. In the situation of uncontrolled pain, the efficacy of an opioid dose at any
given time is an indication of lack of pharmacological tolerance to the analgesic effect of the opioid
dose which the individual takes at that time. The patient and his pain are their own controls in this

situation, assuming no significant change in background pain. Similarly pharmacological tolerance to
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the hedonistic effects of apioids in drug abusers can be measured at any given time point by usking

about the hedonistic or euphorigenic effectiveness of a dose,

The side-effects of opioiﬁs in the chronic dosing situation are sedation, dry mouth, constipation and
nausea and vomiting. These are usually described as initiation effects and are said to be associated
with subsequent dose increases. Tolerance develops at different rates to each of the opioid effects.
The measurement of tolerance to wanted effects i.e. analgesia as compared to tolerance to unwanted
effects has not been measured with any precision in man. Interestingly, the analogy in drug addicts,
tolerance to hedonistic effects as compared to tolerance to respiratory depression, constipation, nausca

and vomiting has also not been measured.

Despite the limitations of just looking at pain stimulus there have been useful studies of patterns of
opioid use in patients with pain, They demonstrate that changes in the pain stimulus, usuaily
progression of the tumour in cancer pain patients, is the most common cause of opioid dose escalation.”
In addition, with chronic non-matignant pain, stable doses of opioids can provide relief for yeats.®
While clinical studies of opioid use in patients with cancer pain do not raise anxiety over the issue of
analgesic tolerance, the phenomenon of morphine tolerance in central hypersensitivity states is

discussed in Chapter 10.

Our study comparing 3 groups using opioids, provides interesting insight into clinical tolerance as well
as addiction. This was examined by asking critical questions arcund tolerance. The three groups
were: patients with cancer pain, patients with chronic non-malignant pain and drug abusers on a
methadone maintenance programie. Medical and personal data, mood and patteins of drug use were

compared in the 3 groups.
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Aim:

The aim of this part of the study was to establish the relationship of opioid dose to analgesic response
in pain patients and opioid dose to hedonistic effects in drug abusers and aiso to compare opioid dose
to unwanted opioid cffects: sedation, nausca, vomiting, and constipation, in all 3 groups. In addition,
the pattern of dose, efficacy of dose, pain and side-effects was followed over time; 3 months for

chronic non-malignant pain and up to 2 years for patients with cancer pain.

The issue of rate of opioid dose escalation is complex in the pain situation, however, examination of
the above parameters was expected to give information about patterns of opioid dosage and help in
some way o evaluate more objectively clinical tolerance. Similarly in the diug addicts on the
methadone maintenance progranmime rate of cscalation is complicated due to both availability and
reporting. We know fhat to achieve the samc hedonistic elfects over time, drug addicts do have to

increase their dose.

Methods

Ethical approval for the study was obtained from St Thomas’ Hospital and all included gave written
informed conscnt. Thitty patients in each of the 3 patient groups were enrolled in the study.
Consecutive patients with cancer pain on strong opioids and a prognosis of at least 3 months referred to
the palliative care feam of a large Londoun tecaching hospital with an oncology unit, were considered for
inclusion in the study. Many of these patients by definition had difficult pain syndromes and were
using large quantities of opioids. The aral morphine equivalent doses in this study group were
unusually high at the upper end of the distribution and reflected difficult pain treated for vears with
opioids. All patients approached agreed to take part in the study. This was therefore an ideal group in

whom to study pharmacological 1olerance.

The patients with chronic non-malignant pain included in the study were referred to a tertiary Chronic

Pain Management unit in the same teaching hospital. Consecutive patients referred on strong opioids




were approached to take part in the study and all agreed. Referrals to the tertiary unit came from atl

over the UX. 'This group completed the study while awaiting treatment in the pain unit.

‘the drug abusers included in the study were taken from conseculive cases attending a methadone

maintenance programme in a major London teaching hospital, serving a local South London

population. Al drug addicts approached to take part in the study agreed. The drug addicts admitted

use of illicit drugs while on the programme, however their estimale of total amount in 24 houss is

probably an underestimate.

The following information was collected:

L.

Demopraphic data and drug use:at entry to the study

. basic medical and personal information

. past psychiatric history

. drug regimen

. use of unpreseribed drugs

. HAD score (repeated monthly), this has 7 anxiety and 7 depression questions

Assessments

1) Initial questions at entry:

- reasous for taking opioids, using visual analogue scales (V.A.S.} ¢.g. to relieve pain,
to calm, to help sleep, to feel good . . .

. fears aboul opioids - free text

. prompts to take next dose based on opioid withdrawal symptoms scale (S.0.W.8) in
addition to questions relating to pain and breathlessness (Yes or Ne answers)

. maximum daily opioid dose in past week

» pain severity; now and average over past week (V.A.S))
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iii)

pain distress; now and average over past week (V.A.S.)
opioid side-eftects {V.A.S) (drowsiness, constipation, nansea, vomiting)

disturbed sleep (V.A.8.)

Daily diary (for the first week only); (completed in evening and refers to that day)

pain severity {V.A.S.)

pain distress (V.A.S.)

opioid side-effects (V.A.8)

general well-being (V.A.S)

Regular opioid dose

extra opioid nsed

effect of medication (V.A.S) - regular and extra
other drugs used

guestions relating to auxiety and emaotions

Weekly diary (for up to 2 years in cancer patients, however for first month only in

other groups}:

maximum dose of opioid take in 24 hour period over this week

questions as per daily diary

Follow-up questions (maonthly for 3 months and up to 2 years it some cancer

patients)

preoccupation with opioids (V.A.S.)
effect ol opivids on mood (V.A.S.)

questions from Severity of Dependence Scale (8.1D.S))
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. prompts for taking next dose; S.O.W.S, questions in addition to pain and
breathlessness questions (Yes/No replies)
. desires regarding opioid dose changgs

. reasons for using opioids (V.A.8.)

Oral morphine equivalent dose was calculated using accepicd conversion ratios. Correlation between
daily morphine equivalent dose and age, ratings of pain, opicid efficacy and mood were calculated by

Spearman and Pearson correlation coefficients separately for each group.

These data were collected over the following

1. initially at entry into the study

2. daily for 1 week - (questions relating to drug doses, effectiveness, reasons for taking dose,
side-effects)

3. weekly for 4 weeks

4, monthly for 3 months

The questionnaires were completed by the cancer pain patients who were mostly out-patients during

review (the daily diury was conipleted between visits).

The chranic pain patients returned the questionnaires in a pre-paid envelope, following completion of

initial questionnaires in the Pain Unit.

The drug abusers completed the initial questionnaires at the methadone maintenance clinic and the

remainder during attendance at the Day Unit.

The statistics package, S.P.8.8. 6.01 for windows was used to analyse the data and plot graphs to give
a visual impact of' dose, effect of dose, pain and side-effects of opioids over time. In addition, the
results from the statistical analysis described in chapter 3 were studied fiom the point of tolerance to

analgesia and tolerance to opioid side-effects.
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Resulls

Fourteen cancer patients, 27 chronic non-malignant pain paticnts and 30 drug abusers entered the
study. They had been using opioids for a mean of 6 menths, 2.2 years and (3 years respectively, in

median daily oral morphine equivalent doses of 1320 mg, 700 mg and 160 mg. Cancer and chronic

pain patients had mean ages of 59 years and 43 years, drug abusers were younger, mean age, 34 years,

The mean dose efficacy for cancer patients was inversely related to mean ratings of pain severity, {r =

0.762, p<(.023) und distress, {r = 0.767, p<0.025), but not to maximum pain severity and distress, (r

0.045, 1= 0.533). (Time scale, 3 months fo 2 years, mean 6 months).

The mean dose efticacy for chronic non-malignant pain patients was unrelated to mean or maximum

puin soverity (r = 0.192, r= 0.088) or pain distress (r = 0.034, r = 0.053). (Time scale, 3 months).

No relationship could be found between mean or maximum ratings of dose efficacy and any other

variuble for drug users. (Time scale, 3 months).

Clinical tolerance to the side-effects of opicids in the 3 groups was as follows:

There was no linsar relationship between oral morphine equivalent dose and the mean daily scores

over the first week of the daily diary of constipation, sedation, nausea and vomiting,

Drug abusers without pain had significantly less constipation than drug abusers with pain or both pain

groups in this study. This raises the unanswered question of the role of pain in gut motility.
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Discussion

In the cancer pain group the efficacy of opioid on pain severity was significant; greater the efficacy, the
less the pain severity. This is an anticipated desired effect. The patients with chronic non-malignant
pain also showed significant efficacy if opioid was taken regularly otherwise ¢fficacy was
unpredictable. A regular opioid regimen is expected to improve analgesic efficacy, 'There was no
relationship between opioid dose and clficacy in both pain groups; this would be expected due to the
complexities of the pain syndromes.  Frequently higher opioid doses are required for neuropathic pain

syndromes.®

On the other hand drug abusers described less effects i.e. clinical tolerance, with the opioid the higher
the dose. This describes clivnical tolerauce to the desired effect of opioids in drug abusers but not in the

patients with pain,

Clinical tolerance to both the wanted and unwanted effects of opioids is a fascinating phenomenon
made up of complex components. In this study there was no evidence of analgesic tolerance in the
cancer pain patients nor in chronic non-malignant pain patients. The former had remarkably static
opioid doses, responscs to dose and pain control over a period of up to 2 years, (imean, é months), the
maximum period of data collection. The nen-malignant pain group had more chaotic use of opioids
than the cancer pain patients, however the plots show (p77-82) very clearly that this is chaos not
tolerance. The pain groups had been using opioids [or a mean of 6 months and 2.2 years respectively
at the study entry. In contrast, the drug abuser group had clear evidence of tolerance to the hedonistic

effects of opioids and had been using them for a meau of (3 years,

The fact that none of the common opioid adverse effects were related to opioid dose is interesting.

Since there was no opioid dose relationship with side-effects to opioids in any group, this implies the

development of tolerance to these cffects at any given opivid dose for an individual, The side-effects
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ol opicids it the chronic dosing situation are accepted as initiation effects and are likely to increase or

recur with an increase in opioid dose.

Traditionally it has been said that constipation is opioid dose related ' although we have previously
described no relationship between opioid dose and constipation'', This data once again supports no

rclationship between opiokl dose and constipation.

In addition the data also supports the belief that drug addicts do not walk about the strecls constipated.
This group do develop more tolerance to constipation than cancer or chronic pain patients, unless pain
is also present in the drug addict. The phenomenen of pain and constipation is interesting and may
relate to ubvious factors such as immobility and poor dietary intake or to less obvious factors such as

tachykinins involved in the soup of neurotransmitters in pain, adversely affecting gut motility ".

The fact that clinically relevant pharmacological tolerance is generally accepted not to be an issue in
cancer pain management is backed by this data. Similarly no evidence of tolerance is seen in non-
malignant pain patients. The plots of opioid use, pain and effects are demonstrated here for 2 cancer
pain patients and 2 chrenic non-malignant pain patients {p 63-76) cases 39 and 41 are cancer patients
and cases 61 and 62 are chronic non-malignant pain patients, These plots are representative of each of

these pain groups in the study. The remaining plots are in the disc at the back of this thesis.

Conclusions

There is no evidence of pharmacological tolerance to the analgesic cffect of opivids, no matier how
high the dose required, in the cancer pain patients in this study. Constant doses can be used for long
periods of time - up to 2 years in one paticnt in this study. It is similarly interesting to note that in the
chronic non-malignant pain group, use of opioids can be more chaotic than in cancer pain, however
there is no evidence of a gradnally increasing dose over time and dose/efficacy refationships remain on

the whole chaotic and unpredictable.
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This is in contrast to the drug addicts who we know to require increasing doses to achieve the same
effects over time." [n this study the drug addicts described fewer desired effects the larger the dose,

reinforcing our knowledge on pharmacological tolerance in this group.

These resulfs clearly alsc demonstrate that pharmacological tolerance does occur to opioid adverse

effects.

This is important data from the point of view of education and practical care of patients,

Current work is under way to look more precisely at the rate of development of tolerance to the opioid

side-effects of different opioids.
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Chapter 5

Do paticnts who have received intrayvenous opigids post-bone marrow transplant (B.M.1.) develap

physical dependence?

Physical dependence on opioid analgesics is manifest by withdrawal symptoms if the drug is abruptly
discontinued or an antagonist is adiministered. The prevalence of physical dependence associated with the

therapeutic use of opioids is not known,

It is well recognised anccdotally that some patients may be able to withdraw therapeutic opioids abruptly,
even afier taking them for long periods of time, whereas others may exhibit clear cut physical symptoms of
withdrawal. This has been a source of great confusion in the past because physical dependence used to be
equated with addiction whereas we now regard it as just one component of addiction, the most important
component being psychological dependence or drug craving. Clearly the presence of physical dependence

without psychelogical dependence can occur in the absence of addiction,

The general belief which has evolved is that patients who have received analgesic doses of opioids for up
to two weeks may be able to discontinue the drug with only mild symploms, usually not ativibuted by either
patients or physician to withdrawal, [t is said that in most instances, the major complaint is slight
irritability and difficulty in sleeping. This has however never been systematically examined.

In contrast, an individual using opioids primarily for euphoric cffeels may develop withdrawal symptoms

as soon as the scheduled time for the next dose has passed.

The characteristics and intensity of withdrawal symptoms vary greatly and may be influenced by a variety

of factors as the specific drug used: dosage, intervals between dosage, duration of usc, and even cne's
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psychological state. It is helpful to distinguish between those signs and symptoms considered to be
oriented toward obtaining an opioid drug (putposive) and thoese that can be objectively evalnated and are
independent of the environment or psychological state uf the patient (nonpurposive).' These phenomena

have been described in relation to drug addicts and not the patient using opioids for therapeutic reasons.

Purposive phenomena can appear quite early. The earliest symptoin is anxiety, usually manifested by
drug-seeking behaviour, which in the clinical setting takes the form of immediate requests for additional
analgesia. Purposive behaviour usually reaches peak intensity by 36 to 72 hours following the last

dianorphine injection. It can be modified greatly not only by the environment but also by the presence of

a caln sympathetic observer.

Nonpurposive symptoms appear 8 to 12 hours afier the last diamorphine injection. The intensily of
symptoms may be considered mild, moderate, marked or severe (tables I & I11). Mild symptoms resuit
from early autonomic hyperactivity, which may increase in intensity over the first day and then stabilise as
the syndrome progresses. During the time, pupillary dilation, loss of appetite, tremor, and the appcarance
of ‘gooseflesh’ due to piloerecta stimulation will occur. At 16 to 18 hours, if an opioid has nat been
administered, the individual may fall into a restless, tossing sleep for two to three hours called the ‘yen’.
On awuakening, approximately 20 hours after the last dose, there is further evidence of withdrawal
consisting of marked restiessness, deep breathing, fever and insemnia. Hypertension is not infrequent, and
complaints of chills alternating with flushing and vomiiing and diarrhoea may appear in two-thirds of
people. Severe muscular spasms in the extremities weve responsihle for the origin of the teyrm ‘kicking the

habit’, describing heroin withdrawal. Abdominal cramps and bone pain ean ocecur?
The intensity of withdrawal varies greatly with the specific opioid, as well as dose administered. In

general, short acting opioids tend to produce brief intense abstincnce syndromes, whereas those drugs that

are slowly eliminated produce mild withdrawal. With morphine and diamorphine, peak intensity is reached
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at 36 1o 48 hours, continuing at a plateau for up to 72 hours and gradually subsiding over the next five to

ten days.

Methadone withdrawal presents a syndrome that develops much more slowly without ever reaching the
severity seen with morphine. Symptoms rarely occur before 48 hours after the last dose but can last for

several weeks,*

While acute withdrawal symptoms usually last only 2-3 days, a low-grade protracted abstinence syndrome
characterised by generalised mild discomfort, poor sense of wetl-being, and drug craving is well

described,’

It has been postulated that individuals with chronic pain who use frequent doses of short-acting opioids on
a regular basis may become physically dependent and develop intermittent withdrawal phenomena,
including sympathetic arousal, increased muscular tension and receptor ‘hunger’ between doses of
medications.” These intermittent withdrawat phenomena - or on-off phenomena - may act to increase pain
during periods of receptor hunger. Use of longer acting medications, such as methadone, levorphanol, or
controlled-release morphine, could theoretically avoid such withdrawal phenomena by providing

contintous, relatively stable blood {evels of apioids.

While on the one hand if the potential for on-off phenomena is eliminated, physical dependency itself may
represent ap inconvenience, on the other hand, it is associated with very negative feelings in prescriber and
in patients, Fear of a physical withdrawal syndrome can compromise adequate opioid analgesia in same
acute seftings e.g. intensive care, paediatric intensive care and post-operative analgesia, as well as in

chronic pain, including cancer pain management.* *°

The prevalence of physical dependence associated with the therapeutic use of opioids is not known. There

is likely Lo be a spectrum of physical dependence relating to many variables, however, we wanted to
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examine this phenomenon in a group of patients with severe pain lasting days to weeks, as in some

intensive care or post-operative pain situations.

Patients who receive a bone marrow {ransplant (B.M.1.) form a homogenous group with a predictable
cause and duration of pain. B.M.T. usually follows high dose chemotherapy and radiotherapy and patients
develop a painful mucositis, most severely affecting the mouth causing painful swallowing. This is
unavoidable, and can last for one to three weeks. Ninety-five per cent of patients will require intravenous
diamorphine (the strong opioid of choice in this situation in the U.K.) for some or all of this time.
Classically when the mucositis pain resolves these patients discontinue the opioid abruptty hence making

an ideal group in whom to study opioid withdrawal symptoms,

Ainn;

‘Yo establish the presence of any signs and symptoms of withdrawal from strong opioids in patients who
have received intravenous diamorphine by continuous infusion for the treatment of pain due to
oropharyngeal mucositis post-B.M.T. In addition pain ard functional disability caused by oropharyngeat

mucositis post-B.M.'I' was monitored.

Methods:

Ethical approval for the study was obtained from U.B.ILT., Bristol. Patients were recruited from a bone
marrow transplant unit. Consecutive putients were approached pre-transplant. All consecutive patients

gave written informed consent (or assent in case of children, in presence of a parent).

There is no scale for opioid withdrawal in patients being treated with these drugs for pain. A shortened

version of the original 32-item scale developed by Gossop for withdrawal in drug abusers has been

validated. This 10-item short opiate withdrawal scale (S.0.W.S.) was used in the study {Appendix 1).
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At the same time each day the patient completed the patient diary under supervision (by M.F). Details of
previous 24 hour requirement of LV. diamorphine, concomitant medicalion, intcrcurrent medical problems
along with pulse, B.P. and temperature recordings, were documented. The patient diary included the
S.O.W.8. (max score = 40), in addition (v a functional swallowing assessment (3 point scale, O = normal, 4
= unable to swallow saliva) and a pain assessment, "The pain assessiment was a visual analogue scale (VAS)
in all patients and a 5-point smiling faces scale in children younger than 10 years as a cross-check.
Surprisingly, children in the study all gave VAS scores which were consistent with the smiling faces scale.

Patients were asked for pain (worst pain present) at time of assessment. {(Appendices 1 & T)

The data collection started on day 3 post-B.M.T. and continued until the fourth day after stopping
diamorphine. All patients reduced and stopped diamorphine very quickly (within 24 hours) coinciding
with resolution of mucositis. For these patients not requiring diamorphine, data collection continued for

two weeks from day 3 post-B.MLT.

Analysis
Results were analysed using analysis of variance to lock at relationships between diamorphine dose, pain

and short vpioid withdrawal score. Graplis were plotted for the main variables. (Figures I, 11, 111 P. 93),

Results:

Twelve males and 5 lemales, aged 4 to 39 yeurs (median, 18 years),completed the study. Three patients
did not require intravenous diamorphine. The duration en diamorphine ranged from: 5 to 19 days, median,
11 days, The median daily dose of diamorphine was 0,78 mg per kg body weight, There was no
significant difference between children and adults. The median score of swallowing difficulty was 0.75

pre-diamorphine, 1.55 during diamorphine and 0 after dinmorphine was discontinued. The median visual
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analogue scale scores for pain were 11.25, 37.6 and 2, for the periods pre, during and after diamorphine

respectively.

The S.0.W.S. median scores were 3.2, 3.25 and 2, pre, during and after diamorphine administration.

There was a statistically significant association between swallowing difficulty and diamorphine dose,
(P<0.001)also between general pain (V.A.S.) and diamorphine dose (P<0.001). There was no correlation
between S.0.W.S. (short opiate withdrawal score) and diamorphine dose (P>0.4} or duration of use
(P>0.5). In addition, there was no significant change in withdrawal score from pre, during and post

diamorphine phascs. The figures §, 11, 111, and tablc 1 show the above.

Clinical observations were clearly also important during this study. There were no problems in any patient

on discontinuing the drug.

Conclusions

In this group of bone marrow transplant patients who predictably suffered from oropharyngeal mucositis
requiring treatment with intravenous diamorphine, there was no evidence of physical dependence to
opioids as manifested by no evidence of an opioid withdrawal syndrome. The opicid use was short-term
{up to 19 days) and total daily doses of intravenous diamorphine ranged between 0.78 and 2.24 mg/kg/day

(total daily dosc).
These resuits are of practical use in many diverse situations. Short-term opioids in the hospital setting is a

sitvation where adequate analgesia is sometimes compromised because of fear of withdrawal syniptoms

which might lead to drug-secking behaviour,
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We have previously assumed that the majority of patients being treated therapeutically with opioids
beeome physically dependent. However, none of the patients in the study became physically dependent.
The S.0.W.8S. is likely to be an overestinate in these patients because it includes some physical symptoms
which may occur post-B.M.T, Therefore the scoring system chosen for monitoring withdrawal symptoms
is not a factor in these results. The route of opioid administration is highly unlikely to have given such
results since the intravenous route has been implicated in increasing the likelihood of development of
physical dependence. Intravenous diamorphine (infusion or bolus) is said to start a downward path 10
addiction - this is not the case in this study. The duration of opioid use is also an unlikely faclor; paticnts
were on opioids for up te {9 days in this study. The dose may be an issue but unlikely; doses of up to 160

ing of intravenous diamorphine per day are significant doses.

The regimen of a continuous intravenous opioid infusion rather than bolus injections is again an unlikely

explanation of lack of physical dependence.

In summary this data shows no evidence of physical dependence in this patient group and clearly shows
how intravenous diamorphine can be used successfully and then abiruptly discontinued. It is important that
we look at these phenomena in other patient groups and try to include patients who have been using

apioids for a longer duration.
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Table 1

Pre During Post
Diamorphine Diamorphine Diamorphine
Duration (days)
range 5-19
median 11
Swallowing 0.75 1.55 0
difficulty (medians)
VAS (mm) Tain 11,25 37.6 2
{medians)
S.OWS 32 325 2
{medians)
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Tabie 11

Symptors of Opioid Withdrawal

Carly

First 10 hours

Anxiety

Sweating

Rapid short respirations

Slight rhinorrhea and lacrimation
Dilated roactive pupils

Late

10 hour to 14 days

Marked lacrimation and rhinorrhea
Tachycardia

Tremer

Yawning

Piloerection

Nausea, vomiting, diarthoca
Abdominal pain

Fever

Leukocytosis

Elevation of blood pressurc
Diffuse muscle spasm

Prolonged

10 days (o several months

Irritahility

Fatigue

Bradycardia

Decrease in body temperature

Persistent wirinary catecholamine secrelion

Hyposengitivity of respiratory cenlre to carbon dioxide

Table 111

Intensity of Withdrawal Symptoms

Mild Modcrate Marked Severe

Anxiety All mild signs All moderate signs All marked signs
Lacrimation Loss of appetite Fever Vomiting
Rhinorrhea Pupillary difation Hypertension Diarrhoea
Sneezing Piloerection Deep breathing Abdominal pain
Sweating Tremor Nausea Muscle spasms
Yawning
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Appendix 1

Name: Date:

Please put « tick in the appropriate box if you have had any of the following during the last
24 _hours.

None Mild Moderatc Severe

Feeling sick

Stomach cramps

Muscle spasms/twitching

Feelings of coldness

Ieart pounding

Muscular tension

Aches and pains

Yawning

Runny eyes

Insomnia/ problems sleeping

How is your swallowing today?  Please tick the appropriate box

Normal

Discomfort on swallowing

Ditficulty swallowing soft-diet

|
-;
!

Severe difficalty - fluids only

Unable to swallow saliva

How is your pain today? Piease put a mark on the line

L e ST s BT Lt

No pain ' worst pain
at all : _ possible
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Chapter 6 (Published Paper) Fallon M T, Hanks G W. Is morphine
induced constipation dose related? Palliative Medicine 1999; 13: 357-361.

Abstract

Morphine, constipation and performance status in advanced cancer patients

Fifty patients with advanced cancer completed an observational study of constipation. Bowel function was
assessed weekly for four weeks using a numerical scale measuring frequency of bowe! movement, ease of
passing stool and consistency of stool. Patients surviving were also assessed at six months., Thirty-five
patients (70%) were constipated on referral to the palliative care service; of these, eight were not taking
opioids. The proportion of constipated patients declined during the initial four weeks to 26%. Multiple
regression analysis showed a highly signiticant correlation between persistent constipation at four weeks
and deteriorating performance status, but no correlation between morphine dose and constipation. The
relationship between morphine dose and laxative dose was examined specifically but no correlation was
found. Of 12 paticnts surviving at six months, 10 were not constipated, Of these four were using oral
morphine equivalent in daily doses of 40-3250mg but were not needing laxatives, nor other bowel
interventions and six were not constipated but were needing a laxative in conjunction with oral morphine

equivalent in doses of 20-3000mg/day.

Oral morphine invariably causes constipation when used in repeated dosage to treat cancer pain'. Other
common unwanted effects such as sedation and nausca and vomiting are worse at the start of treatinent with
morphine but improve with continued use and ofien resolve completely®, In contrast it is commonly believed
and taught that morphine-induced constipation does not get better with repeated administration. We have
examined constipation associated with morphine in an observational study of patients with pain due to

advanced cancer.
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Patients, methods and results

Consecutive patients with advanced cancer referred to the Palliative Care Team who were judged clinically by
a doctar on the ream (M) to have a prognosis of at least four weeks were included in the study whether or not
they were receiving morphine. Laxatives were prescribed for all coustipated patients or patients starting on
morphine in accordance with a standard protocol (Appendix ). This involves regular administration of a
combination of a faecat softener and bowel stimulant, with appropriate dose titration accerding to response,
and rectal measures as requited. For the purpose of the study, patients were assessed by the same individual
(MF) on referral, at weekly intervals for four weeks, and, for those surviving, at six months. For the first 4
weeks of the study the patients were seen daily for general review by a member of the palliative care team,
Bowel function was assessed using a numerical scale desighed specifically for this study, incorporating three
items: frequency of bowel movements per week (based on the normal bowel habit (N) for each patient
0=2<N, 1=N:|, 2=2>N), casc of passing stool (0=difticult, 1=normal, 2=easy} and consistency of stool (0=no
stool, 1=hard, Z=normal, 3=loose). Normal tunction was defined as a total score of 4 or more, and
constipation 3 or less. Performance status was measured using the ECOG scale (0 = normal activity, 4 =

bedbound)®. A detailed record of laxative doses was kept and a note was made of concomitant medication.

Results

Fifty patients completed the siudy (24 males). They were aged 23 to 84 years and had a variety of primary
cancers. On referral 35 patients (70%) were constipated; of these, eight were not taking opivid analgesics.
The proportion ol constipated patients declined during the initial four weeks o 26%. Factors contributing to

persistent constipation in this group were examined at the end of the four week period.

Morphine dose, ECOG score, persistent constipation, and non-persistent constipation were examined in a

multiple regression analysis. This showed a highly significant correfation between persistent constipation as
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measured by the howel function scores and deteriorating performance status (Figure I). Al patients with
persistent constipation had poor performance status (ECOG 3 or 4) and only 6% of patients with ECOG scores
in this range were pot constipated at four weeks. A comparison of ECOG scores in the persistent constipation

group and the non-constipated group at four weeks demonstrated a highly significant difference (p = 0.00001).

‘There was no correlation between morphine dose and persistent constipation, nor between morphine dose and
ECOG scores. The dose of laxatives was titrated for each patient according to response (not accerding to the
dose of morphine). Patients with persistent constipation received the highest doses. Of the 50 patients, 14
were not receiving morphine, one was obstructed and one had an ileostomy and was not receiving laxatives.
Of the other 34 patients, 30 were receiving laxatives containing danthron (either codanthramer or
codanthrusate). Doses of danthron ranged [rom 50-1200mg/day. There was no correlation between the dose
of morphine and the dose of danthron {r = 0.234 for (he 30 palicnts receiving danthiron; r = 0,238 if the whole
group of 34 patients is included and an assumption is made that they did not need a danthron-containing

laxative because they had only mild constipation. None of these four patients was constipated at four weeks).

At the six month follow up there were only 12 surviving patients. Four patients were not constipated, nor
receiving laxatives in spite of using oral morphine equivalent daily doses of 40-5250mg; six patients were not
constipated bul were needing a laxative in conjunction with oral morphine in doses of 20-3000mg/day; only
two paticnts had persistent constipation with morphinc in spitc of laxatives but of these one had a large pelvic

tumour, and the other a cauda equina syndrome, sufficient in themselves to cause resistant constipation.

Comment

These data conflict with some long held belicfs about morphine-induced constipation. Tt seems clear that
assiduous treatment with laxatives is effective in the majority of patients. There was no correlation belween
morphine dose and laxative dose. Persistent constipation in this patient population is more closely related to

how ill and disabled the patient is (presumably associated with a poor dietary intake) than to their use of




morphinc. We should be less reluctant te treal constipation aggressively in such patients given the misery

associated with constipation. The suggestion that morphine-induced constipation is dose-dependent’ is clearly

not supported by our findings. Our long term data suggest that a proportion of patients may become tolerant

to the constipating effects of morphine with repeated administration, and do not require continuing, treatment

with laxatives.
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Figure 1

Relationship between resistant constipation and ECOG performance status in 50 consecutive cancer

patients referred to a palliative care team (Fallon & Ilanks)
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Appendix 1

Protocol for management of constipation

All patients commencing opioid analgesia for moderate to severe pain should have a prophylactic
laxative unless a coniraindication exists. Laxative dose should usually be increased when opioid dose

increascs. Use a combination stimulant and sollencr - condanthrusate or codanthrameor.

If the patient is aheady on a laxative which is acceptable, a change is not necessary and the dose

should be increased when commencing or increasing opioids for moderate to severe pain.

Laxative dose should be titrated up until constipation is controlled.
If paticnt has persisting constipation on maximum dose of codanthrusate (3 tablets, 4 times a day) or
codanthramer 20 mls ¢.i.d., then half the dose of laxative and add a small bowel flusher - lactulose 15

mls 3 times a day and increase as required, it tolerated.

If hard stool in rectum give glycerine and bisocodyl suppositories and increase the dose of oral

laxative.

If soft stool in rectum give 2 bisocodyl suppositories {placed next to rectal mucosa) and increase the

dose of stimulant laxative.

{f patient has a spinal cord compression or cauda equina syndrome, give alternate day glycerine and

bisocodyl suppositories and titrate oral laxative as required.

Eneinata should be used if suppositories fail.
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9. Any patient requiring enemata should be re-evaluated to assess reagon for constipation and
appropriate nieasures taken. This will invariably include an increase in laxative dose.

101



Chapter 7 (Published Paper) Fallon MT. European Journal of Pain 1999;
3 (supplement A) p.3-7

Constipation in cancer paticnts: prevalence, pathogenesis, relationship to opioids and
cost-reiaied issues.

Abstract

Among paticnts with advanced cancer, troublesome and persistent constipation is a more common
symptom than pain. The major causes of constipation in cancer patieats are inactivity, treatment with
oploids, and poor fluid intake and nutrition. Opiocids act to both decrease gut motility and decrease
intestinal secretion and therefore harden the stool. Additional actiologies of constipation may be related
to the caneer itself, general debility, concomitant diseascs, or medication use. Analysis of resuits from
a prospective, longitudinal follow-up study, has confirmed the high incidence of constipation among
opioid-treated cancer patients and revealed that even optimal management of this symptom is onky
wodestly successful in reducing constipation, This study also indicated that, in constipated cancer
patients, bowel care entailed an average of 20 to 70 minutes per week of medical time and 55 to 120
minutes per week of nursing time, undsrscoring the high financial cost of this symptom to the health
cate syslem. According Lo another study, which involved 50 consecutive cancer patienis referred o a
palliative care unit, the development of resistant conslipation was independent of maorphine dose.
However, this siudy reveaied a highly statistically significant correlation between resistant constipation
and patient functional status, which highlights the critical and often underestimated role of immobility

in the development of constipation.

Introduction

Constipation is one of the most troublesome and persistent symptoms in patients with advanced cancer,
Constipation can cause abdominal and rectal pain, and exacerbate vomiting and nausea. It is also «
frequent cause of anorexia. Most cancer patients rank constipation as an even more commeon source of
distress than pain. In addition to causing discomfort, constipation affects activities of daily living,
nutritional intake, and socialization thus compromising quality of life. Recent exciting research inlo

neurotransmitters involved in puin shows how complex constipation mechanisms may be.
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Approximately 45% of hospice patients complain of constipation on admission (St Christophers
Hospice, 1986). Laxative treatment is necessary in about §7% of patients who are receiving a strong
opioid analgesic (Sykes, 1997). Even among cancer patients who are not being treated with strong
opioids, a5 many as 63% may require a laxative (Sykes, 1997). Moreover, despite our best efforts,
rectal laxatives will be necded in up to 40% of hospice patients, depending on the population
(Twyeross and Luck, 1986).

After a review of the most cormmon causes and underlying mechanisms of constipation in cancer
patients, this article will describe the findings of a study that investigated the clinical course and
pharmacoecenomics of this symptom in opioid-treated cancer patients. The relationship of constipation

to motphine dose and patient performance status is also discussed.

Causes of Constipation in Cancer Patients

The actiology of constipation in patients with cancer is multifactorial. The chief culprits include
iminobility, opioid analgesics, inadequate fluid intake and poor nutrition. Other contributing factors
may be related to the cancer itseif, such as hypercalcaemia, obstruction from an intra-abdominal
tumour, spinal cord compression with loss of rectal sensation, cauda equina syndrome with abolition of
the anocolonic reflex, and depression. Alternatively, the caunses of constipation may reflect the
presence of concomitant disorders such as hemorrhoids, anal fissure, or endocrine dysfunction. In
addition to opioids, medications such as antiemetics, drugs with anticholinergic action, aluminjum
salts, or nonsteroidal anti-inflammatory agents may also be implicated. The roles of weakness,

confusion, and difficulty in reaching the toilet should not be overlooked (Fallon and Hanks, 1994).

Exogenous opicids are well known to constipate, not by relaxing intestinal muscle but by suppressing
forward peristalsis and raising sphincter pressure. These effects are apparent in both the small and the

large intestine.




Animal research has revealed multiple putative transmitter peprides and amines in myenteric neurones.
Acetylcholine and vasoactive intestinal poptide (VIP} arc the principle neuroiransmitters involved in
the control of peristalsis. Anticholinergic agents will obviously induce constipation, however both

acetylcholine and VIP neurones are modulated by other agents.

Opioid receptors are present on gut smooth muscle cells and on all tevels of intestinal afferent neurons.
Gut opioid effects involve both central and peripheral receptors in animals, whereas only a peripheral
opioid contribution has been confirmed in humans (Sykes, 1997). Morcover, in humans parenterally
administered morphine has been shown to slow gut transit and reduce stool frequency (Kaufman et al,,
198R). It is generally accepted that opioid receptors in the gut wall can be reached via the systemic

circulation, as well as via the gut lumen,

Constipation-inducing eftects of opioids include an increase in the tone of the ileocecal valve and a
reduction in the peristaltic component of motitity in the small intestine and colon. Opiocids impair the
defaecation reflex by reducing sensitivity to rectal distension and by increasing the tone of the internal
anal sphincter, Increased elecirolyte and water absorption in the small intestine and colon has been
observed during induced diarrhoea in the experimental setting. Fluid absorption in the gut is dependent
on electrogenic sodium transport that is mediated by the sodium/potassium-ATPase system. At the
mucosal surface, the cyclic AMP-dependent system that mediates chloride transport and consequently,
fluid secretion, is a crucial part of the overall process of fluid absorption and secretion. Evidence from
experimental animal studies has definitively shown that electrolyte and water transport, which is under

neuronal control, is affected by opioids (Plonowski et al., 1997; Turvill and Farthing, 1997).

Recent research has helped to elucidaie the relationship between cancer-associated pain and
psychological stress and alterations in bowel habit, Tachykirins and tachykinin receptor expression
have been implicated in disturbances of gut motility caused by stress and pain. Tachykinins affect the
intestinal muscle and enteric nerves and cause sensitization or stimulation of primary affevent nerve
fibers. T'hese actions not uncommonly lead to hypomeotility, as has been demonstrated in cases of

postoperative gut ileus. Central neutokinin, (NX,) receptors are also invelved in pain-related shutdown
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of gastrointestinal motility. This is a fascinating area for fuiure research; substance P, neurokinins, and
other tachykinins have attracted much interest in the examination of the plasticity of the ceniral
nervous systemt pain pathways. Perhaps we should also be examining such plasticity mechanisms of

constipation.

Clinical Course and Pharmacoeconomics of Constipation

A prospective, longitudinal follow-up study has been conducted to examine the clinical course of
constipation in community-based cancer patients with a life expectancy of at least one month who were

receiving strong opioids. The study excluded patients with a primary bowel malignancy or a stoma,

Five men and 11 women who met these criteria were enrolled in the study. These (¢ patients ranged in
age from 40 to 78 years (median, 63 years). The primary diagnosis was breast carcinoma in six
patients, bronchial carcinoma in three patients, and other malignancies in seven patients. The duration
of opioid use spanned onc week to two years, with a niedian of 38 weeks. At entry into the study, 14

patients were alreudy laking laxatives and 10 of these remained constipated despite laxative treatment.

A critical aspect of the study was the measurement of the constipation score. This score assesses the

frequency and severity of constipation by quantilating the number of times the bowels opened in the
last week, the ease of passing stool, and the consistency of stool passed (Tuble 1). The median bowel
status score in this group of patients was 2.5 (vange, } to 4) out of a possible total score of 7, where a

score of 3 ar less is considered to be significant constipation.

Eastern Cooperative Oncology Group (ECOG) scores were used to evaluate functional status in these
patients. An ECOG score of 0 represents normal aclivity, a score of { indicates that the patient bas
symptoms but is nearly fully ambulatory, 2 means that the patient is in bed for less than half of normal
daytime hours, 3 means that the patient is in bed for more than half of normal daytime hours, and 4
refers to a complete inability to get out of bed. In this population ECOG scores for the first four weeks

of the study ranged from 0 to 2, with 8 median of 1.5. The effect of canstipation on patients’ lives
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ranged from 0 to 3 (median, 1.25), where 0 indicates no effect at all and 3 represents a very significant
effect. The spectrum of typical symptoms associated with constipation is illustrated in Table 2, which

shows a scatter of prevalence throughout the first four weeks of the study.

Palients kept daily diaries in which they recorded how much time was spent each week talking with a
hospital physician, genera) practitioner, or nurse about bowel care. Analysis of these diaties revealed
that the mujor costs associated with constipation are not the costs of laxatives, suppositorics, and
enemata but rather, the costs of medical and nursing time and possible hospital and hospice admissions
as a result of constipation. Bowel care entailed an average of 20 to 70 minutes per week of medical
time and 55 to 120 minutes per week of nursing time. Despite best efforts to optimize laxative

prescription and maximize mobility, one to two study participants still required enemata each week.

The outconme of the study revealed that even optimal management of constipation with carelul foliow-
up is only modestly successful. After modification of laxative prescriptions, eight patients reported an
improvement in constipation and six patients experienced no change. One patient remained constipated
with no obvious symptoms and took no laxatives and the other patient deceased after two weeks of

study.
It is evident that some patients develop tolerance to the constipating side-effect of opioids while others
remain constipated despite best efforts to reverse this symptom. The relationship between resistant

constipation and lack of tolerance to this opioid etfect is not so clear.

Relationship between constipation, opioid dose, and functional status

We studied 50 consecutive cancer patients referred to the palliative care team in an attempt to
determine the incidence of persistent constipation despite best efforts and to identify those clinical
characteristics most strongly associated with resistant constipation (Fallon & Hanks, Chapter 6). The
study population included 26 women and 24 men ranging in age from 23 to 84 years. All patients with

constipation and all patients starting on morphine were treated with a taecal soliener and a bawel
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stimulant and, when required, with rectal measures, Laxative doses were titrated according to clinical

response.

Bowel function was assessed at the time of referral, weekly for four weeks and, in sorviving patients, at
six months using the constipation score described above. Detailed records of laxative doses and
concomifant medications were kept. Overall, 70% of the total population were constipated at the start
of the study. Over the course of four weeks, this proportion decreased to 26%. The prevalence of
constipation according to morphine dose at referral, weeks one to three, and week four is shown in
Table 3. Multivariate regression analysis failed to detect any correlation between morphine dose and
resistant constipation, as defined by a constipation score < 3 or constipation requiring regular enemata
in the absence of an obvious cause such as spinal cord compression, There was also no relationship
between morphine dose and laxalive dosc.

In contrast, there was & highly significant correlation between resistant constipation and ECOG
perforinance status. As illustrated in Figure 1, the highest incidence of resistant constipation was
obscrved among bed-bound patients with the highest ECOG score of 4. This suggests that the more
maobile the patient, the easier it is to resolve constipation and that, conversely, the less mobile the

patient, the more resistant the constipation is to treatiment.

Conclusions

Persistent constipation may be a source of great distress to cancer patients and their caregivers. In
addition to the personal cost, it is now recognized that the financial cost of constipation to the health
care system is high because this symptom is so time-consuming for medical and nursing staff. It is
clear that the management of constipation must be multifaceted and that even optimal prescription of
laxatives is not always the solution. It is of particular note that the study described here shows poor
mobility of patients, rather than the magnitude of the opioid dese, as a cause of constipation. The
indicators are pointing towards the fact that resistant constipation is complex and much more than lack
of tolerance to this opioid side-effect. In the future, new agents that antagonize tachykinin receptors,

such as NK, receptors, may emerge as an innovative approach to this challenging problem.
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Constipation is not just multifactorial in aetiology, but may emerge as the complex outcome of

disturbances at neurotransmitter level as well.
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Tablc 1

Constipation Score

Total Constipation Score: Maximum Score is 7 (3 or less = constipation)

O Number of times bowels opened in the last week (0-2}
0 >2 times fewer than normal ‘
1 normal + 1 :
2 >2 times more than normal
(W} Ease of passing stool (0-2)
0 difficult
1 normal
2 easy
] Consistency of stool (0-3)
0 no stool
1 hard stool
2 normal stool
3 loose stool
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Table 2

Symptoms of constipation in 16 opioid-treated cancer patients participating in a multicentre,

prospective, longitudinal foltow-up study

Number of patients experiencing symptom

Symptom Week 1 Week 2 Week 3 Week 4
Pain passing stool 1 1 0 0
Nausca 3 1 0 0
Anorexia 0 i 2 0
Flatulence 2 0 ¢ 0
Abdominal pain 1 2 0 1
Malaise 1 ¢ 1 ]
Haemorrhoids 0 I 2 2

Tahle 3

Prevalence of constipation according to morphine dose among 50 consecutive cancer patients

referred to a palliative care team (Fallon & Hanks)

Number of patients constipated

Morphine dose

0

< 200 mg/day
201 to 1200
mg/day

> 1200 mg/day

All dose levels

Total number of
patients
14

26

50

Time of referral

8 (57%)
21 (81%)

2 (50%)

4 (67%)

35 (70%)

Weeks 1103

5 (36%)
19 (75%)

3 (75%)

3 (50%)

30 (60%)

Week 4

0
9 (35%)

2 (50%)

2 (33%)

13 (26%)

in




Figure 1
Relationship betwecn resistant constipation and FCOG performance status in 50 consecutive cancer

patients referred to a pallialive care team (Fallon & Hanks) l
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Chapter 8 (Published Paper) Fallon MT, Welsh J. European Journal of
Palliative Carc. 1996; 3(4): 143-146

The role of ketamineg in pain contrrol

Ketamine has been used for 30 vears as a dissociative general anaesthetic. Ketanine aclivates the
limbic system an< depresses the cerebral cortex, producing profound analgesia, slight respiratory

depression, cardiovascular stimulation and amnesia. The protective reflexes arc maintained.

Ketamine is an N-methyl-D-aspartate (NMDA) reeeptor antagonist. NMDA receptors are glutamate
receptors, glutamate having been long recognised as an important transimitter. It is the main excitatory

transmitter in the central nervous system (CNS).

There has been intense iuterest in the role of ketamine as an analgesic in recent years, but ils
mechanism of action and appropriate use are not fully understood. We need Lo logically and
systematically examine our approach to its current use as an analgesic and its fulure evaluation in

ctinical trials.

Transmission of pain

Glutamate is important in the peripheral nociceptive sensory fibres and in the ascending neurones,
which convey messages to the thalamus and beyond. Glutamate is, of course, present in a ‘soup’ of
neurotransmitters. The balance between these neurolransmitters is constantly fluctuating, hence their

dynamic role in pain response and in the plasticity of the CNS,

In addition to the changes in neurotransmilters, evidence suggests that the roles of receptors evolve
over time. This applies to opioid and hon-opioid receptors. An example of the tatter is the initial
activation of AMPA (alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid) receptors in the

dorsal horn. It is only after AMPA receptor activation that the NMDA receptors are activated, with the
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consequent conversion of a small to large amplitude response and a corresponding inerease in pain

intensity. This will be discussed later as the *wind-up’ phenomenon.

These are just some of the complexities that occur in the cenfral nervous system, resulting in neural
plasticity. Pain is dynamic, in terms of process and outcome. The role of NMDA antagonists, such as
ketaming, in influencing the dynamic modification of the nervous system in response {0 injury has been

shown expcrimentally in animals at spinal cord and cortical levels.

Experimental evidence

Animal models of neurcpathic pain have helped us to analyse the basic underlying pathophysiological
mechanisms in difficult pain syndromes such as neuropathic pain."* Among the phenomena observed
al'e spontaneous activity of primary afferent neuranes and electrophysiological hyperactivity of the
dorsal horn and spinothalamic tract, altered regional spinal cord metabolistn and other CNS
abnormalities.”” These dorsal horn abnormalities may be the result of the neuronal hyperactivity
mediated by NMDA reccptors and agonists.®” In phauntom limb patn, somatosensory input of
sulficient intensity and duration may produce lasting changes in ¢entral neural structures and,
therefore, preamputation (pain) experience has a critical role in the genesis of phantom limb pain '*"!

This is thought to be mediated via NMDA receptors.

Key points

» Animal cxperimental evidence and clinical evidence suggest that NMDA antagonists such as
ketamine can have a useful analgesic role.

. The analgesic role of ketamine seems to be finked to an alicration in opioid sensitivity.

. The physiological process of ‘wind-up’ correlates with the clinical features of allodynia,

hyperalgesia, and prolongation of evoked pain response.
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. Those patients with the above triad are most likely to have an analgesic response. Other

clements of pain will not necessarily improve,

. Care should be {aken with opioid doses when ketaming is introduced: a decrease in the former

may be necessary.

Ischaemia-induced hyperalgesia is abolished by direct intrathecal application of NMDA receptor

antagonists in small volumes, Work on rats suggests that the action in the spinal cord is local.'

In inflammation, NMDA receptor activation induces the enhanced pain state.'

Clinical role and experimental knowledge

There is substantial evidence that NMDA receptors are involved in the induction and maintenance ol

the pain response in:

e i it M e T e e e

The clinical carrelates are:

» wind-up phenomenon

. peripherat inflammation

. peripheral neuropathy

. peripheral nerve section

» spinal ischaemia

) spinat disinhibition j

. peripheral ischaemia I
H

. any pain syndrome with allodynia, hyperalgesia and protongation of pain response
. inflammatory pain -
'¥
. neuropathic pain syndrome !
. . i
. phantom limb pain t
. peripheral vascular disease pain
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An essential part of the future place of ketumine in analgesia is to analyse our current animal
experimental knowledge and, with the clinical data accrued so far, to formulate an acceptable strategy
for its use in pain management. This immediately brings us to the wind-up phenomencn. This is
mediated by the activation of the NMDA receptor, whereby the C-fibre-induced activity of dorsal torn

naciceptive neurones is enhanced and prolonged.

Activation of C-fibres can result in a substantial and prolonged increase in the flexion withdrawal
reflex in rats. This was the first evidence for the existence of central hypersensitivity in pain states,

now known to be NMDA receptor-mediated. ™

The wind-up phenomenon hus been demonstrated in animals and humans, *** The NMDA receptor is
not believed to mediate the initial acute responses to pain; these are transmitted via the AMPA
glutamate receplor. This is when the soup of transmitters in a dynamic pain process interacts with
modifying receptors Lo cause functional alterations in central transmission processes, resulting in the

clinical phenoniena that accompany wind-up.

When the AMPA receptor continues to be stimulated and conditions are right, co-operation between
the peptides and glutaimate releascd in response Lo a painful stimulus allow the NMDA receptor to be
activated. The NMDA reuveptor then has a crucial role in the mainienance of prolonged pain states, It
mediates drawpatic increases in the duration and the magnitude of cell responses while the input into the

spinal cord remains constant,

This phenomenon converts simple tauch input into the painful sensation to touch we call aliadynia. It
also means that 4 painful response to any given painful stimulus is magnified (hyperalgesia) and
prolonged. While wind-up is a process of C-fibres, the central sensitisation that develops means that

incoming A-fibre inputs are also amplified.
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All these phenomena are sensitive to NMDA receptor antagonists that have been applicd intrathecally

or systemically.’

Clinical asscssment for ketaming use

Clinically, we can identify the triad of alledynia, hyperalgesia, and prolongation of pain response in a
variety of pathophysiological processes. Sometimes the complete triad is not present, although somc
elements are obvious. Itis important to acknowledpe that these phenomena may coexist with other

pain expressions, as we commonly find in the complex mixed pains in cancer pain.

As with the management of any symptoms, an accurate clinical assessment is critical to successful
treatment. NMIDA antagonists, such as ketamine, are not the answer to all pains that are difficuli lo
control with the standard WHOQ analgesic guidelines."” This kind of indiscriminate use would only

hamper further understanding and evaluation of ketamine and cause patients unacceptable side-effects.

We have sufficient experimental and clinical knowledge to select patients who have a good chance of a
clinical response to ketaiine. Pafients in neuropathic, inflammatory, ischaemic and phantom limb
pain groups and those who have the clinical trind of allodynia, hyperalgesia and hyperpathia which is
prolongation of pain response, are must likely to have a favourable analgesic response to ketaminc.
They may achieve relief of the symploms mediated via the NMDA. receptors but still have pain

mediated via other pathways.

Side effeets of ketamine

Sensory information in the brain is processed via NMDA reocptor-mediated trausmission. It is
therefore expected that NMDA antagenists will produce several side-effects. The following have been

described with anaesthetic and subanaesthetic doses used in analgesia:

. Confusion
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. Delirium

. Vivid dreams
. Hallucinations
» Feelings of detachment from the body

In our experience the adjective most frequently used by paticnis is ‘strange’.

Some clinicians routinely administer haloperidol or a benzodiazepine, such as midazolam or
lorazepam, with ketamine. The rationale for using haloperidol is that it binds to central sigma

receptors that are thought to mediate the excitatory effects of ketamine at higher doses.

Overuse of haloperidol or benzodiazepines is likely as severa! of the symptoms prompting their use
could be due to opioid toxicily. Animal experiments and clinical studics have shown that NMDA
antagonists alter the response to opioids.’™?® Furthermore, benzodiazepines increase the
bioavailability of ketamine by inhibition of hepatic metabolist. Explanations of potential side-effects

are impostant and help to decrease anxiety if these side-cflects do occur.

Ketamine and opioids

The main action of opioids is on receptors at C-fibre terminals; release of multiple transmitters from

these terminals is affected and this explains why opioids are such good analgesics.

There is substantial animal experimental evidence Lo show that NMDA antagonists attenuate as well as
reverse morphine tolerance, '*"** This correlates with the clinical phenomenon of appearance or
reappearance of opioid sensitivity, which can be seen after treatment witl: ketamine begins. This
improved response to opioids may lead to increased opioid side-effects if the dose is not adjusted

appropriately.
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Opioid tolerance - or a shift in the opioid dose-analgesic response curve to the right - is a complex area
and lhe role of NMTA receptor activation will remain of great interest to researchers. [t is another
example of the great plasticity of the CNS. Some reports indicate thatl ketamine binds
stereospecifically to opioid receptors in the brain and spinal cord and that naloxone reverses the etfect

of ketamine, *** Naloxone might reverse the increase in opioid responsiveness in this situation,

It has been obscrved that hyperalgesia and morphine tolerance may be refated by common nenral
substrates that interact at the level ol excitatory amino acid receptor activation and related intracellular

events.?

Lack of regponse Lo opioid analgesics is often associated with neuropathic pain, but this whole area has
become confused. First, the term *opioid poorly responsive’ pain is preferable to describe this lack of
response.?” This should be a clinical diagnosis mude retrospectively afler an adequate trial of opioids.
In animal studies, loss or dysfunction of presynaplic opioid receptors can be overcome by increasing
the dose of opioid.” In pain, where the NMDA rceeptor is operating and there is reduced opioid
sensitivity, this, too, can be overcome by dose escalation.”” Therefore, relative lack of opioid response

is a function of many factors, including unacceptable side-effects of opinid dose cscalation.

Any clement of pain responding poorly to opioids that can be addressed is important: there is animal
evidence for NMDA receptor activation in this type of pain, so it makes sense to look at NMDA

anlagonists.

Clinical Use

In the clinic we are sometimes faced with the sitvation of inadequate analgesia despite an appropriate
trial of opioid analgesia {usually morphine) and use of appropriate adjuvant analgesics. This is
particularly common in neuropathic and some inflammatory pains associated with malignancy. Such
situations can be associated with much distress, making any movement, {oileting, washing, and even

communicating very difficuft.
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Given the significant in vitro and animal in vivo experimental evidence in addition to numerous casc

reports, for the use of NMDA antagonists in certain pain states a protocoi (developed by Marie Fallon

in Bristol) for the use of ketamine in patients with uncootrolled pain due to malignancy was put in

place (1993 - 1995). Patients who fulfilled the following criteria were approached to give informed

consent for a therapeutic trial of analgesic dases of ketamine,

10.

Alert, orientated
Able to give informed consent
Patient had an adequate trial of opioid analgesia titrated against pain
Paticnt had an adequate triat of adjuvant analgcsia.
Patient not showing any signs of opioid toxicity .g. hallucinations, vivid dreams
Diagnosis of pain syndrome is neuropathic and/or inflammatory and/or ischaemic
Clinical features must include two of the following three phenomena:
hyperalgesia
hyperpathia
allodynia
Opioid dose is reduced by 25% on day 1 of ketamine and adjusted accordingly. (For caution).
Ketamine is delivered by continuous subcutaneous infusion at a starting dose of
0. 1mg/kg/hour and increasing if necessary by 0.1 mg/kg/day every 24 hours up to a maximum
of (1.6 mgtkg/day.

Clinical response is noted daily in terms of;

0 pain - nene, mild, moderate, severe

it) presence of hyperalgesia Yes/No
hyperpathia Yes/No
allodynia Yes/No

iti) ketamine dose
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iv) opioid dose

V) adverse effects; drowsiness Yes/No
hallucinations Yes/No
vivid dreams Yes/No
mycolonic jerks Yes/No
confusion Yes/No

Table 1 (see overleaf) is a summaty of the last seven patients in Bristol in whom ketamine has been
used. A good response often meant that toilcting, bathing and cleansing of skin and wounds became

possible with associated improvement in overall affect and quality of life.

Interestingly, those patients with a partial response (four out of seven patients) required the same
amount of opioid, whilc three out of seven patients who experienced a substantial beneficial effect
from ketamine all decreased their opioid dose. The range of decrease was between 2,000 mg and 60
mg (mean 200 mg) of oral morphine equivalent in 24 hours. It is difficult to say if this is a reflection
of improved anaigesia due to ketamine alone, an increased response to apioids or a combination of

both.

Dextromethorphan is also used as an antagonist at this site and is used to ireat cough in (he clinical

setting,

Conclusion

e e e

There is good experimental and clinical evidence for the use of the NMDA antagonist ketamine in
specific circumstances. Ketamine acts by blocking the wind-up phenomenon that happens at the

NMDA receptor sites, therefore resetting the pain transmission palhway. Clinically, this is maaifest as

blocking allodynia, hyperalgesia and prolongation of the pain response.

i
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Where this triad is present, particularly it the presence of neuropathie, inflamnatory or vascular

aetiology, ketamine is strongly indicated if the application of the standard WHO analgesic guidelines

has already been applied.

Care is required with the opioid dose when ketamine is introduced. Sustained-release opioid
preparations should be substituted with immediate-release formutas and an opicid dose reduction
should be considered in patients starting a regimen of ketamine for analgesic purposes. The basis for
this js the clear pre-clinical evidence of an enhanced morphine response when ketamine is added and

the clinical experience to date with our protocol which backs up the pre-clinical data.
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Chapter 9

Opiocid rotation: Poes it have a role? — (Published "aper) Fallon M T. Palliative Medicine, 1998;

12: 61-62.

Opioid rotation is the term given to a switch in opioids. The aim is to achieve a better balance between
analgesia and side-effects. The keystone to the rationale behind oploid rotation is incomplete cross-

tolerance.

Tolerance is the phenomenon wherchy the dose of a drug needs to be increased to achieve the same
effect, Tt is also described as a shift to the right in the dose response curve. Selective tolerance

describes stahle analgesia accompanied by diminution of side-effects.

Tolerance is a complex phenotenon and there has been some controversy as to how often it occurs
with systemic opioids in the clinical management of cancer pain'. While tolerance occurs to adverse

effects of opioids, clinically relevant tolerance to the analgesic effects is thought to be uncommon,

Cross-tolerance describes the phenomenon of tolerance to one drug resulting in tolerance to another
drug. Incompicte cross-tolerance may apply to wanted effects e.g, analgesia, and unwanted eftects e.g.

sedation, nausea, vomiting, dry mouth and constipation.

The benefit of a switch from one opioid to another opioid depends on cross-tolerance to the analgesic

effects being less than cross-tolerance (o the adverse effects.

There is clinical evidence that cross-tolerance occurs; the patient with prior exposure to opioids is less
susceptible to significant opioid-initiation adverse effects. Incomplete cross-tolerance is evidenced in
the patient who has a recurrence of the initiation side-effects of opioids after switching opioids.
Subclinical or even clinical opioid withdrawal symptoms on switching froin one opioid to another

opioid also refiects incomplete cross-tolerance, At a cellular fevel the theories of incomplete cross-
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tolerance are complex but include binding to different receptor subtypes and the vse of different

secondary messenger systems by difterent epioids.

The clinical advantage of opioid rotation lies in the possibility of incomplete cross-tolerance favouring
analgesia more than adverse elfects. The disadvantage is that the clinician cannot know in advance if
an opieid switch will increasc analgesia more than adverse effects. In addition, the equianalgesic dose
of the alternative opioid chosen may be uncertain: it will depend on the opioids being used, the
individual patient, a degree of cross-tolerance, as well as the nature of the pain. The patient in the
higher dose range is potentially at greater risk of the equianalgesic dose being scveral-fold different

than expected.

Lvidence that tables of equianalgesic dose conversions diffet from the clinical situation in opioid
rotation comes from clinical observations >, Methadone has been used in opioid rotatjon, particularly
in North America. A further complication of a methadone switch is the emerging NMDA. (N-inethy)-

D-aspartate) antagonist activity.

Consideration of the place of opioid rotation in the management of cancer pain naturatly leads to the
concept of opioid responsiveness., One of the commonest reasons for switching opioids is poorly
contrelled pain with unacceptable adverse affects from the current opioid. 1t is believed that opioid
responsiveness should not be judged on the analgesic respouse to one opioid and should onty be

assessed after a trial of at least one alternative opioid.’

To avoid unnecessary complicalion in the management of cancer pain it is important to examine some
basic clinical facts. Morphine appears to have no clinically relevant ceiling effect to analgesia; hence
there is no specific point of pain relief or inadequate pain rclicf with morphine but a point when
adverse effects mean further titration of morphine is not possible, Whether unacceptable adverse
effects occur before adequate analgesia is achieved depends on patient, drug and pain-rslated factors.

‘Lhe anxious patient who uses morphine as an anxiclytic is likely to reach unacceptable adverse effects
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before adequate analgesia. Similarly the inexpert use of morphine, with inappropriately rapid titration,
lack of attention to prevention and management of adverse effects and inadequate use of adjuvant

analgesics will result in unacceptable adverse effects before adequate analgesia is reached,

Some pains are less responsive ta opioids than others. Neurcpathic pain is commonty guoted as being
opioid poorly-responsive. There is substantial animal experimental evidence that neuropathic pain can
be controlled by opicids. However in the clinical situation large doses are often required and adverse
effects may become unacceptable before analgesia is reached rather than there being not any
predetermined absence of opioid-responsiveness. Opioid responsiveness is therefore a continuum

which depends on several factors®.

[t is of some concern that several of the reports in the literature advocating opioid rotation, have dong
so on the basis of pain in the confused, agitated, and evidently opioid-toxic patient. A less complicated

and more predictable approach would be to:

« review the clinical situation and pain syndrome

» review adjuvant analgesics

» dccrease the opioid dose avoiding sustained release preparations

» deal with the altered sensorium secondary to opioid toxicity; using haloperidol or other drugs

® correct any contributing abnormal biochemistry; opioid toxic patients simply do not drink encugh

At present none of the other strong opioid analgesics has been shown to have advantages which would
make it preferable to morphine for routine use. [However there is evidence that a failure to respond to
one opioid does not mean failure to respond to all opioids and an opioid switch may allow pain control

to be achieved without disabling side-effects’.

The most frequently used alternative opioids are fentanyl, methadone and phenazocine. Oxycodone
and hydromorphone will be future alternatives. Methadone is a difficult drug to use for the non-

specialist. Titration can be difficult and equianalgesic conversion can be complex. Fentanyl is an
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interesting, drug and more precise information is awaited from clinical trials, however it is not suitable
in the unstable paib syndrome. Phenazocine is a useful alternative to mevphine, particularly if
dysphoria exists. It is important to remember that some of the alternatives to morphine are much more

potent than morphine.

An active quest for safe, more efficient analgesia, with a better balance between analgesia and
unwanted effects is our universal aim. Opioids, of which morphine is the most comumonly used, are the
mainstay of maderate to severe cancer pain management. Opivid responsiveness s a continuun which
can be affected by many factors, but inappropriate assessment and prescribing can shifl a paticnt to the
less responsive end of the continuum. Basic reassessment should be a prerequisite before any thought

is given to opioid rotation.

Opioid responsiveness should not always be based on one opioid and in some situations an opioid
switch can result in a beiter balance between wanted and unwanted effects because of incomplete
cross-tolerance, Opioid rotation will have a place in the management of a selected group of patients,
We need to examine the pharmacodynamic effects of the different opioids in the clinical setting, but at

present this information is lacking,
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Chapter 10

Alttenuation of morphine tolerance by an N-mcthyl-D-aspartate receptor antagonist

It is traditionally taught that pharmacolegical telerance to morphine is not a clinically relevant
phenomenon in cancer pain management. This has been one of the main themes of this thesis. Studies
of opioid use in patients with pain demonstrate that changes in the pain stimulus, associated with
progression of tmmowr in cancer pain patients, is the most common cause of dose escalation.’ While
phiysician concern that the development of analgesic tolerance limits the chronic use of opioids is not
validated in clinical studies in cancer pain patients, the phenomenon of a specific type of opioid
tolerance is of practical concern in the care of a subgroup of patients. This group have the clinical

correlates of central wind up.

Tolerance is a complex phenomenon made up of many imechanisms. The role of each mechanism will
vary in each situation. Some of the clinical endpoints are discussed in the accompanying editorial,
‘Opioid rotation: does it have a role?” Chapter 9. However, one mechanism of particular interest in

morphine tolerance is the N-methyl-D-aspartate (NMDA) mechanism.

Recent studies have demonstrated that the excitatory amino acid (EAA) receptor system is invoived in
motphine tolerance and dependence.®* Since the 1980°s, EAAs, including ghutamate and aspartate,
have been identified as neurotransmitters in the vertebrate central nervous system (CNS), An
important aspect of the NMDA subtype of EAA receptor is that it opens a distinctive membrane
channel. characterised by voltage-dependent Mg’ blockade and high permeability ta calcium ions.?
Physiological increases in intracellular calcium subscquent to receptor activation can initiate several
metabolic changes in the cell.>® NMDA antagonists including MK801, LY274614, dextromethorphan,
and ketamine can attenuate or reverse the development of tolerance to morphine’s analgesic effects.>?
It is interesting that the attenuation of morphine tolerance by LY274614 is dose dependent.” Also,
animals tested one week after the discontinuation of drug treatments (LY274614 plus morphine)

retained their sensitivity to imorphine analgesia whercas controf animals (morphine only) remained
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relatively tolerant.™” Interestingly the ability of LY274614 to alfect the development of tolerance and
the subsequent sensitivily of animals to morphine requires co-administration of LY274614 when

morphine is present and therefore occupying opioid receptors.

In contrast to MK801 or LY274614, ketamine is available for clinical drug use. It is a non-competitive
NMDA receptor antagonist. Ketamine is structuraily related to phencyelidine (PCP) and like other
PCP-like «rugs it has anaesthetic, antinociceptive, psychotomimetic, anticonvulsant, neuraprotective

and amnesic effects.® Animal studies show ketamine to attenuate morphine tolerance.”

Ketamine used in subanaesthetic doscs has analgesic effects in humans.'™'? The main side effect at
subanaesthetic doses are psychotomimetic effects which are usually dose-related.”” There is animal
evidence to suggest that NMDA receptors are required for both the induction and maintenance of
morphine tolerance.” The same animal work is consistent with induction and maintenance of tolerance

involving a time lag consistent with celiular biosynthetic processes.

Central sensitisation of the spinal cord projection neurones may be modulated by the rclease of EAA’s,
especially glutamate, and the subsequent activation of the NMDA receptor. These neuronal changes

may be attenuated experimentally with NMDA receptor antagonists.™

Interestingly the development of tolerance to morphine’s analgesic effects can also be attenuated by
co-administration of nitric oxide synthesis (NOS) inhibitors.” The NOS inhibitors, just like the

NMDA receptor antagonists, can reverse morphine tolerance.!

Studies to Investigate the relationship between NMDA - mediated events and opioid receptor events
have linked mu receptor occupancy by morphine to protein kinase C activation of NMDA receptors,
which results in a Ca™ influx and the formation of nitric oxide. These changes can then result in
longer lasting changes of gene cxpression that are the basis of persistent tolerance and dependence, '
Recent work in mice has shown that the both competitive and non-competitive NMDA receptor

antagonists block the development of anti-nociceptive tolerance to morphine, but not of that to fentanyl
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nor to a delta selective agonist.'” This would suggest that there may be significant mechanistic
differences between the development of tolerance to morphine {with affinity at mu, delta and kappa
receptors) and more selective muy agonists. This would mean that inhibition of the development of
opioid tolerance by NMDA antagonists does not happen with all opioids, but is selective for tolerance
induced by morphine. The other interesting phenomenon is the effect of duration of pain on tolerance

to morphine. This relates to gene induction, the changing soup of nenrotransmitters and plasticity of

the central nervous system.

Ketamine is widely used to control nociceptive pain in intensive care and emergency settings.'™ '°
Ketamine has also been used in the management of patients with cancer related and non-malignant
chronic pain syndromes.?® IHowever the work reported to date consists of small numbers of case
reports or more recently small randomised controlled trials in non-malignant pain.®' This work
attempts to clarify the role of ketamine. All animal experimental work in this area clearly demonstrates
that it is a combination of marphine plus an NMDA antagonist which is optimally effective in
preference to an NMDA antagonist alone. We have adopted this approach in our patients. While
central sensitisation and wind-up are distinct phenomena, both respond to NMDA and the ¢linical

correlates of allodynia, hyperalgesia and hyperpathia have been the keystone of cur assessment tools.?




2.
=

‘The aim of this study was to establish the safety and cfficacy of ketamine in a eohort of patients with
pain of malignant origin and physical signs of wind-up, which bad not responded to morphine along

with use of appropriate adjuvant analgesics.

Methods

Consecutive patients referred for management of malignant pain were considered [or this study which
was discussed with the Local Ethics Committee. The unlicensed use of ketamiue as an analgesic in

uncontrotled pain with no other reasonable pharmacological options was considered appropriate.

All patients considered for ketamine infusion had to be alert and orientated and able to give informed
consent. Patients were eligible for treatment with ketamine if they had received a trial of apioid
analgesia and adverse effects had limited further titration. A few patients could only tolerate a weak
opioid such as codeine or dexiropropoxyphenc but since their action is also through the mu receptor,
these patients were also included. In addition, each patient had a trial of an appropriate adjuvant
analgesic{s). Critical hypertension and/or confusion were the main exclusion criteria, All patients had
advanced cancer, however only 7 of the 30 patients were in the terminal phase of their illness, i.e. in

the last weeks of fife.

Al patients included had to have two out of three symptoms of: allodynia, hyperpathia or hyperalgesia,

in addition to a demonstrated lack of analgesia with morphine,

Any patient who had even subtle signs of opioid toxicity e.g, vivid dreams, had a 25 per cent morphine
dose reduction. All patients were converted 10 guick-acting morphine preparations, given every 4
hours, und as requidred.  Controlied-release preparations were discontinued in case of & sudden increase

in opicid responsiveness leading to opioid toxicity.
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Adjuvant analgesics were not altered during the period of treatinent with ketamine.
|

Ilaloperidol, 1.5mg orally (repeated as necessary) was made available for any patient who cxperienced

any side effects to ketamine. The commonest side-effects at these subanaesthetic doses are

disassociation from the environment and emotional lability. The majority of the patients, (22), were ‘
inpatients and 8 were treated as out-patients in the day ward area with careful monitoring. All patients |
had baseline blood pressure recorded and then 4-hourly measurements. Twenty patients had

subcutaneous infusion (0.1-0.6 mg/kg/hr) of ketamine and ten had intravenous infusion. Intravenous

infusion was used for convenience in some patients, particularly out-patients. Both routes are accepted

practice. The latter had hourly blood pressurc reeordings and had the infusion of 30 mg of ketamine

over 3 howrs. The group receiving infravenous ketamine were all out-patients. All patients had an

average pain scure over the past 24 hours and pre ketamine and 24 hours post-ketamine pain scores

documented.

A recent systematic review by McQuay and colleagues suggest that ‘moderale’ pain is cquivalent to

pain over 35 mm on 4 100 mm visual analogue scale and severe pain is equivalent to more than 56 mmn
on a visual analogue scale. In this siudy responses were noted as none, mild, moderate or severe pain.
A positive analgesic response to ketamine was considered if a patient had a two step improvement e.g.

severe to mild pain or moderate to no pain.
Results

Thirty patients with pain of malignant origin received ketamine, 18 females and 12 males, sged 16 to
74 ycars, Nine had sarcoma, 4 cervical carcinoma, and the others a variety of other tumouars, Twenty
paticuts had a continuous subcutaneous infusion, dose range, 0.1 to 0.6 mg/kg/hr, (median 300 mg S.C.

per 24 hours) and 10 patients had an intravenous infusion, range 30-60 mg (median 35 mg) over 3

hours,
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Twenty-one patients had a positive analgesic response to ketamine and 9 patients had no response or

ne signiticant response. Ifive patients who had a response had a reduction in opioid dose.

Four patients had ketamine related psychotomimetic side-effects requiring haloperidol. One man
requested the ketamine subcutancous infusion o be discontinued despite excellent analgesia because of

cmotional lability. There were no serious side-effects,

Figure 1 illustrates the pain levels before and after ketamine and opioid doses before and aticr
ketamine. The duration of treatment required seems to vary greatly between individuals and ranged

from a total of one infusion, either intravenous or subcutaneous, to a weekly infusion over 5 mounths.

Patients lived from 4 days to 18 months tollowing treatment (imean 5 months). All patients who
responded to ketamine appeared to regain responsiveness to apioids, i.e. opioid analgesia was reported

as more effective than befors ketamine.

Discussion

The improvement in pain sought was large in order to compensate a little for any improvement due to
increased medical input and the placebo effect of any drug. While a double blind randomised placebo
conirolled frial would be a more robust evaluation of the efficacy of ketamine, the observations in this
study are nonetheless noteworthy. It seems that an analgesic response, noted in just over two-thirds of
patients is associated with improved opioid-responsiveness as reported by patients. lirom in-vilro and
animal work this would be predicted i.e. the NMDA antagonist rencws opioid responsiveness by
reversing morphine tolerance. Patient selection is important; patients with the clinical correlates of
wind-up are an obvious choice. We are running a double blind randomised placebo-controlled trial in
patients with pain due to peripheral vascular disease (same NMDA mechanism involved) and
neuropathic pain due to malignancy. All patients have access to the active drag if there is no analgesic
response within 24 hours of receiving the trial drug.  Hlowever, collaboration with the pharmaceutical

industry to do a double-blind randomised controlled trial with racemic ketamine and single enantiomer
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S-ketamine is currently underway, This may have the advantage of producing an oral preparation

without psychotomiretic side-effects.

Conclusion

The NMDA antagonists may be crucial analgesics for future development.

Sadly our ability to control cancer pain with opicids and appropriate standard adjuvant drugs is not
successful in all cases, At least 50 per cenl of all cancer pain of moderate or severe intensity is
neuropatliic in nature. The clinical difficulty with neurepathic pain is that in many cases the doses of

opioids required are incompatible with any acceptable side-effect profile.

We have seen the preclinical evidence for morphine tolerance at spinal cord level due to stimulation of

the NMDA receptor. [n animals this can be reversed by NMDA antagonists.

In clinical research trying to tease out morphine tolerance is not easy. Same may argue, what is the
difference between morphine or opioid unresponsiveness and morphine or opioid tolerance. The
answer in clinigal practice clearly lies with the patients history and like the assessment of opioid
tolerance has to be a retrospective diaghosis. In the case of this study the diagnosis of opioid tolerance
is given by a renewed responsc to opioid analgesia, which in this study must be due to ketamine since

no other changes in the patients’ regimens were made.

The clinical history of renewed response to opioid analgesia is straightforward and was velunteered by

the majority of patients who had improved analgesia fotlowing ketamine.

The conclusion I have came to is that as in animal studics, the clinical situation with the NMDA
antagenist, ketamine, is as a mediator of rencwed opioid responsiveness at spinal cord level.
Ketamine reverses central wind-up and hence the clinical correlates, which seem to be poorly
responsive to opioids alone. These clinical correlates responded well in (wo-thirds of patients in this

study to ketamine plus opioids.
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Clearly the future of NMIDA antagonists for all appropriate clinical situations depends on current
clinical trials and availability of & more refined NMDA preparation; the oral route is always preferred
and fuilure o produce an oral preparation will bias paticnt sclection. In addition, racaemic ketamine,
as used in this study can be associated with unacceptable side-effects. However, this area of NMDA
antagonists role in neuropathic paiv and central wind-up associated opioid tolerance, is a very

important area for future improved analgesia.
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Chapter 11

Difficulties with research in the area of palliative care

There is a view that scientifically rigorous clinical research is incompatible with the basic tenets of palliative care and
the emotive area of experimenting on the dying has been an cver-present deterrent to some.  In pailiative care the
tensicn between the best possible total carc of the whote person and the “greatest happiness of the greatest number” is
accentuated, The tension between maximal individual patient comfort and our obligation to gain scientilic knowlcdge
and improve the care of future patients is a tangible problem in palliative care research. However, medical progress,
inclusive of palliative care progress, has to be based on ressarch. Palliative care is a clinical discipline, therefore this
has to be based on clinical research. Clearly 1 have appreached these clinical studies with the clear intention of not

compromising best possible cave in any way.

Apart from the moral and ethical difficulties which have to be assessed carefully and are clearly far from
uncamplicated, there are the enormous practical diflicultivs of doing rescarch with a patient group who have multiplc
problems which are constantly changing and/or evolving. In addition, there is the ebvious problem of high attrition in
all palliative carc studics and the problem of easy fatigue in those who remain, making any study with heavy patient

demands inappropriate.

The practical difficulties in study analysis in this patient group are substantial. The problems include: missing data,
poor quality data, changing variables within and between individuals over time.  New problems will arise
unpredictably, in addition to patients being lost to follow-up or patients dying. Interpretation of the meaning of clinical
data in patients with advanced cancer cannot be diverced from scnsible analysis of data; these two elements must go
hand in hand to an even greater degree conpared to patient populations where there are minimal changes apart from in

the particular variables under investigation,

It can be very difficult to measure accurately the specitic variables under study. This is because palliative care is

largely concerned with symptom control — both physical and non-physical - and most symptoms are ultimately
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subjective sensations e.g., pain, nausea, breathlessness, fear and many others. The quest to {ind reliable measures {or
palliative care is fraught with difficulties. Ultimately each patient has to be his own control.

This thesis

The studies in this thesis all use validated tools, however, the time required to explain these tools te patients is

significaut and requires revision at each reassessment.

The statistical analysis takes into account missing data and changing variables, in addition to attrition. FHence the vse
of graphs, several statistical tests, depending on parametric or non-parametric data and quantity of data. Such single
centre small number studies as described in this thesis clearly lack statistical power in many aspects, however the
descriptive data obtained along with those data which are robust in statistical power, form a fundamental research

keystone in this difficult area.

The amount of time and expettise required to gather meaningful data in any palliative care study are overwhelining
factors. The missing data and attrition in the studies in this thesis are minimal because all patients were personally

recruited and followed by the one researcher (Marie Fallon).

In the studies reported, I interviewed all the cancer patients personally and did all follow-up, This minimised missing
data. Unless the researcher is experienced in talking 1o patients with advanced cancer and understanding their
difficulties, it is impossible to convey meaningfully how to complete even the simplest of tools. In addition, sublle
changes in symptoms and drugs may be missed by the inexperienced interviewer. The data output is clescly related to
researcher understanding of this patient population. This is clearly quite a different scenario from laboratory based
studies or from clinical studies where there are fewer evolving problems and only a small number of casily measurable
variables of interest. Tt is clear why descriptive data has such a key role in most palliative care research. In this thesis

there is a substantial amount of descriptive data, especially in chapters 3 and 4,
The rigorous examination of an area fraught with clinical changes and difficulties is clearly not easy, however there has

to be the start of such an attempt. This will hopefully allow a greater understanding of the difficulties of research in

the area of palliative carc und enable others to move this agenda forward in a sensitive and appropriate fashion,

148



Chapter 12

How does this thesis help {u confront opiophobia: Fear of addiction, physical dependence and tolcrance?

How daes this thesis help to confront these barriers to cancer pain reliet? When used correctly, analgesic drug therapy
is capable of relieving pain in more than 90% of cancer patients,' 1n reality, patients worldwide continuc to endure
pain. There is one main reason: irrational fears abount using opioid analgesics. Fear of addiction is fed by outdaied
knowledge about opioids and the uninfended effects of the war on drugs. Consequently, many health care workers as

well as paticnts believe that there is a significant risk of addiction when using opioids for cancer pain.

Fear of addiction among physicians, nurses, and patients has been reported in many places in the world including i

North America, Asja, Australia and Curope.™"'

The irony is that while health care professionals intend to protect patients from pain, their concerns about addiction,

which are unfounded, sometimes interferc with pain management. Patients suffer the consequences.

Inappropriate fear of addiciion can be linked to several factors, including legitimate efforts to prevent drug abuse,
which typically disregard the important medical use of opioids, the media’s preoccupation with only the rigks of drug
use, widespread confusion about the meaning of “addiction”, and health care workers® lack of knowledge about opioid

pharmacology.

Canfusion between addictivn, physical dependence and ¢olerance

A serious error commonly mude by health professionals and the public alike is to use “addiction™ to describe physical
deperdence or tolerance. Addiction is defined only by psychological dependence, i.c., compulsive use of a drug for its
mood-altering propetties, and continued usc despite harm. Physical dependence is a mormal physiological

conscquence of chronic opioid therapy. Tolerance means decreased effects with a stable dose of a drug.

Unfortunately, some medical and nursing texthooks,' as well as narcotic control laws" have defined addiction as

physical dependence, thus mistakenly associating addiction with pain management.
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Despite significant advances in knowledge about the use of opioids for pain, many hualthcure professionals preseribe,
dispense, or administer opioids inadequately. There is also a misconception among patients, the public and some
healthcare providers that opioids are “bad” drugs because they are often if not always associated with drug addiction
and criminal activily. However, studies have shown that opioids used appropriately for pain management are effective,

safe, and Lave an extremely low potential to produce addiction.

The safety of opioids’ long-term use has been well documented."  Opioids are remarkably safe compared to many
other medications. 'The most prevalent and potentiaily serious side effect of long-term opioid use is constipation. On
the other hand, chronic use of non-opioid analgesics can cause stomach, kidney and liver damage. Patients fearing

addiction must be reassured that opioids are safe.

Improving relief of cancer pain in the world will depend in part of eliminating irrational fears of addiction to opioid
analgesics.  Health professionals should be the first to overcome their fears, so they can educate patients and tamilies,
as well us regulalors and pelicy makers.  Information about opicids and the true nature of addiction should become part
of health professional education to undo the confusion and misinformation which have made fear of addiction the

number one impediment to the medical use of apioids, according to a recent survey of governments.'®

The aims of this thesis were 1o clarify belicfs in clinical practice about opioid dependence, bath physical and
psychological, and opioid tolerance. These imporiant and highly topical arcas in cancer pain conirol required clinical

research which consisted of a serics of inter-related studies.

The process of carrying out these studies was slow and labour intensive, however 1 feel the data collected is of high
quality and atirition and missing data very low because of one researcher, There was no attrition in the bone marrow
transplant study, constipation study or ketamine study. Attrition in the psychological dependence and tolerance study
was limited to the cancer pain group in the first week becanse of acute deterioration and death, however all patients
who survived the acule symptom period completed the study. While this is not an easy area of research, it is clear that

it is possible to carry out clinical research in the area of palliative care.

The major study in the thesis is covered in chapters 3 and 4. "The first hypothesis was ‘Paticnts with pain and who use

opioid analgesia do not become addicted to opioids’. This had (o be investigated using some lateral thinking to try to
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tease out any features in pain patients wbich may be similar to drug addict behaviour. There were difficulties with the
use of standard tools which have been developed for the drug addict population, however the use of sensible, clinically-
relevant questions redressed this problem. Whal was clear was that cancer pain patients and chronic nou-malignant
pain patients both use opioids to relieve pain and are reluctant to stop because of the beneficial analgesia obtained.
However, drug addicts use opiotds for mood and slecp and are reluctant to stop because of fear uf a physical

withdrawal syndrome and need to maintain hedonistic effects.

This information is an important start in the process of dispelting myths about opioid use for analgesia leading to
psychological dependence. There have been anecdotal reports of safe use of opioids in chrenic pain groups, however,
no study has examined the issucs of psychological dependence on opioids int such a systematic fashion in chronic pain
groups and drug addicis at the same time, This study has formed the basis of 2 much larger study in cancer pain and
chronic non-malignant pain patients which also inctudes the collection of quatitative data as well as the use of the tools
described in the initial study. The examination of apioid side-effects versus wanted effects was the basis of chapter 4.
The hypothesis was that patients with pain could use the same opioid dose over time and maintain the same degree of
analgesia. It is important to show that clinically relevant pharmacological tolerance is not an issue in chronic pain,
especially cancer pain management; many patients with cancer pain firmly believe that as their disease progresses and
their pain worsens, the analgesic effect of their opioid lessens and they therefore believe that they will die in pain.
While owr clinical experience tells us that analgesic tolerance is not a clinical issue in cancer pain management, clearly
a stronger evidence base is required for such an important question. This study examines opioid use very carefully in
the 3 study groups and we see thal the pain patients can remain on the same <ose of opioid over months, even years,
with the same amount of analgesia. On the other hand the drug addicts had to use more opioid to achieve the same
level of hedonistic effects. This begins to give tirmer evidence for the clinical belief that clinically refevant

pharmacological tolerance is not an issue in cancer pain management,

The very process of researching the feared issues of addiction and tolerance to opioid analgesia when uscd for chronic
pain, especially cancer pain, is in itseif crucial. This is the beginning of a process of highlighting an important area and
starfing Lo teasc out some answers to complex questions, As with the psychological dependence study, a larger

toleyance study with more patients is currently underway,
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The next hypothesis examined in this thesis was to investigate the relationship between opioids and tolerance to their
side —effects. We see clearly that the over-whelming association between the common opioid side-effect, constipation,
and opioid dose is Tar from clcar and that persisient constipation despite optimal management is strongly associated
with poor functional status. This approaches a difterent aspect of tolerance, is a unique study and is clinically very

important. The results of this study are already being put to good clinical use and it has been chosen by the

Dannemiller Memorial Educational Foundaticn as their pain paper of the morith.

The thesis then moves on from clinically relevant tolerance, to the exainination of morphine tolerance at cellular level %
in a particular subgroup of neuropathic pain. This is a philosophical link between the larger phenomenon of opioid
tolerance and a more specific mecharistic aspect to opioid lolerance in a small subgroup. The hypothesis for this

section of the thesis is that overactivation of the NMDA receptor triggers the clinical phenomena of allodynia,

hyperalgesia and hyperpathia, and that this can be reversed by using the NMDA antagonist, ketamine. In addition,
overactivation of the NMDA raceptor can be associated with opioid tolerance and reversal of this or a renewed

response to an opioid can be induced by using ketamnine. Both parts of this hypothesis did respond to the NMDA

antagonis(, ketamine. This is crucial clinical research from the point of view of improving cancer pain which does not
respond to standard mavagement. Many specialists are already using this information in difficult clinical situations,

frowever T have currently the extreme good fortune to develop my ketamine work further in the form of examining S-

ketamine, ketammine and placebo in a double-blind randomised controlled trial. Therefore this work in addition to the

other work in the thesis continues to progress.
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