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Abstract Non-malignant pain in the elderly is frequently under-treated, with physi-

cians appearing to be uncertain concerning how best to achieve optimum
management of this common problem in individual cases. The aim of this
review is to provide a brief overview and discuss the variety of interacting
factors that contribute to the continuing under-treatment of chronic non-
malignant pain in the older population. The central objective is to encourage
safer and more effective pain management in a population that is highly
vulnerable to painful conditions and to the consequences of poorly treated
pain.

Under-treatment of pain as experienced by the elderly is largely a con-
sequence of uncertainties that arise within a complex environment that is
underscored and exacerbated by the progressive and rapid aging of the global
population. Uncertainties include the optimum management of pain in ger-
iatric syndromes, frailty and dementia, and their impact on diagnosis, pain
assessment and choices of treatment modalities. There is an inadequate
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evidence base for pharmacological interventions in older persons with respect
to pharmacokinetic and pharmacodynamic changes that occur with aging.
In this review, the prevalence of chronic pain and the incidence of adverse drug
reactions are identified as factors that encourage conservatism in prescribing,
as are major predictors of adverse drug reactions, i.e. aging, inappropriate
combinations of medications and polypharmacy.

The major classes of analgesic drugs are summarized with reference to
their mechanisms of action, analgesic properties and known adverse effects.
Although all medications have associated risks, the use of analgesics in
managing persistent pain in elderly people is widely supported and guided on
the basis of clinical experience and consensus among specialists in geriatrics
and pain management.

It is concluded that the absence of trial data, specific to the elderly, is
substantially offset by information based on clinical experience and expert
consensus statements. Used appropriately, analgesic and adjuvant treatments
can and should be employed to relieve persistent pain in the expanding elderly

population.

This review is directed at healthcare profes-
sionals who are not specialists in geriatrics or in
pain management but who are called upon to
treat painful conditions in the older person. The
aim is to provide an overview of the many factors
that currently contribute to the uncertainties that
arise in treating persistent pain in the elderly.
While the elderly constitute a discrete and com-
plex treatment population, pharmacological ap-
proaches can, and should, be used to treat pain in
this vulnerable group by drawing upon available
clinical and research evidence with the objective
of encouraging better practice without compro-
mising patient safety.

Despite expert recommendations for an in-
creased role of non-pharmacological strategies in
the management of persistent pain in the elderly,
analgesic drugs are still used more often than any
other mode of therapy.['*l Prescribed, adminis-
tered and monitored appropriately, they provide
a safe and effective means of treating pain in
older adults.[>%] Nonetheless, there are ongoing
concerns about the safety of analgesic use in older
patients. Effective treatment of persistent pain
is somewhat more hazardous with the elderly
because aging introduces a number of compro-
mising factors.

When considering pharmacotherapies for
pain management in older persons, age-related
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changes in biological processes, increased co-
morbidities, the inherent heterogeneity in health
status and disease symptoms found in older po-
pulations, the increasing incidence of adverse
drug reactions (ADRs), the high prevalence of
polypharmacy and the paucity of evidence to
support treatment decisions are all important
factors to consider.

1. Aging of the Global Population

Between 1950 and 2005, global life expectancy
rose from 47 years to 65 years and global fertility
fell from 5.0 to 2.6 children per woman.[”]
In 2006, one in nine people (688 million) were
>60 years of age, a ratio predicted to reach one in
five (almost 2 billion) by 2050. Of those aged
260 years in 2006, 13% were in the oldest old ca-
tegory (=80 years of age) and this number is ex-
pected to triple by 2050.181 Current and projected
changes in aging demography indicate that health
problems associated with the elderly will com-
pound over the next few decades.

Aging is strongly associated with an increased
prevalence of disease markers, actual disease,
disability consequent to disease and an ex-
ponential increase in mortality rates.[>'% A sur-
vey of selected chronic health conditions among
non-institutionalized Americans aged =65 years
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revealed that 53.3% had hypertension, 49.5% ar-
thritis, 30.9% heart disease, 21.1% cancer, 18%
diabetes, 10.6% asthma, 10% chronic bronchitis
or emphysema and 9.3% stroke. With respect to
physical function, 19% of men aged >65 years and
31.9% of women had lost at least one of five basic
abilities such as stooping and kneeling or walking
two to three blocks.!'!!

The elderly are disproportionately represented
as health services consumers. People 265 years of
age account for 25% of general practice atten-
dances and 35% of hospital admissions and hos-
pital bed occupancy.l'? Similar figures have been
reported in other recent population health sur-
veys.['3l Although pain is not routinely included
in such surveys, the high prevalence of arthritis is
a useful index of the scale of the problem.

2. Geriatric Syndromes, Frailty and
Dementia

While diseases experienced by the elderly may
share common features across the lifespan, diag-
nosis, treatment and treatment outcomes are af-
fected by geriatric syndromes in which one
symptom or symptom complex may result from
multiple aetiological factors, multiple organ sys-
tems and interactions between multiple pathoge-
netic pathways.['¥ For example, the delirium
syndrome in the elderly, identifiable by a specific
phenomenology, may result from accumulated
coexistent impairments such as dementia, dehy-
dration, sensory impairment, medications and
sleep disturbance.['”] Aetiologies often overlap
and patients may present with two or more con-
current syndromes.!®

Elderly hospitalized people frequently have
undiagnosed coexisting geriatric syndromes that
impact on treatment outcomes.!'”! Impaired ac-
tivities of daily living, falls and incontinence are
syndromes strongly predictive of adverse out-
comes, including increased length of hospital
stay, change in residential status on discharge and
unplanned readmissions.[!®]

Further challenges arise in the presence of
frailty, a condition that has both objective and
clinical markers but for which diagnostic criteria
are yet to be formalized. Part of the difficulty in
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establishing criteria for frailty is that, despite
phenotypic attributes,['” it is a condition in
which multiple system deficits (including under-
nourishment, loss of lean body mass, reduced
physical capacity, loss of endurance and lower
homeostatic reserve) combine variously to make
diagnosis difficult.

Increasingly prevalent, dementing diseases are
typically accompanied by a progressive reduction
in the capacity for self-report of pain.2%-21l
However, the absence of pain reporting in people
with dementia is not a reliable index of the ab-
sence of pain.[??! In such cases, assessment of pain
and evaluation of treatment outcomes depend
upon systematic observation of pain-related
behaviours. There are a number valid and reli-
able observer-rated behavioural instruments
designed for assessing pain in people who have
dementia.[?3-23]

3. An Inadequate Evidence Base for
Treatment of Elderly People

Age-related biological changes have the po-
tential to modulate pharmacokinetic and pharma-
codynamic processes. Thus, clinical trials must
include representative samples of the elderly in
order to ensure best practice.?’) Nonetheless, the
evidence base for prescribing in that population is
disproportionately small. Of 8945 randomized
controlled trials, only 3.4% were for people aged
>65 years and none were for those aged
>85 years.['”l Furthermore, 35% of published
clinical trials excluded older people without pro-
viding justification.?”) In most clinical trials, ex-
clusion criteria were such that only atypically
healthy older subjects were studied.?® Given that
the typical community-dwelling 70-year-old has
over three co-morbid medical problems and takes
an average of seven different medications, the
representativeness of the older samples included in
trials can be questioned. The legacy of this selec-
tion bias is an inadequate evidence base for
pharmacological treatment approaches in the
elderly. Currently, much of geriatric practice with
respect to drug use is essentially anecdotal and
based on extrapolation from studies in younger
patients or healthy older people.[*]
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This inadequate evidence base may contribute
to the apparent conservatism in prescribing for
the elderly. Studies consistently report routine
under-treatment of pain in older people3%-3! and
show that 45-80% of elderly people report inad-
equate treatment of painful conditions.”? Under-
treatment of pain is more marked in the presence
of frailty and dementia,’*?-33 and this can lead to
other adverse outcomes, including poor sleep,3°
impaired cognition,?”! increased disability,®! de-
pression®*! and reduced quality of life.[**] While
such conservative clinical practice may be in-
tended to reduce the risk of adverse drug re-
actions, administration of pain-appropriate doses
of simple analgesics and adjuvants can provide
adequate relief and avoid escalation to opioid
analgesics for which there is evidence of more
prevalent adverse events and an increase in
potentially serious adverse events.[*!]

4. Pharmacokinetics and
Pharmacodynamics in Elderly People

Aging is accompanied by biological changes
leading to reduced homeostatic efficacy and sys-
temic regulatory changes that affect cardiac,
renal, gastrointestinal and neuroendocrine func-
tions. Typically, there is also an increase in re-
lative body fat. These changes have a direct and
variable impact on absorption and bioavail-
ability, distribution, binding, biotransformation
and elimination of drugs commonly used in the
treatment of chronic pain.[1%]

There is mounting evidence that age-related
biological changes also have complex modulating
effects on nociception and antinociception, re-
sponses to brief noxious stimuli and responses to
pathological pain consequent to tissue in-
flammation or nerve injury.[*?! These appear to
be the consequence of functional, structural and
biochemical changes, including a loss of both
unmyelinated and myelinated fibres involved in
the processing of thermal and noxious sensations.
Evidence derived from experimentally applied
transient noxious stimuli is inconsistent, but there
appears to be an age-related increase in pain
threshold. This is not simply taken to suggest that
the elderly experience less pain sensation when
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reported. Indeed, it indicates that they may be at
greater risk of injury due to reduced efficacy of
pain as an early warning system.*3] More perti-
nent to a discussion of chronic pain is the ob-
servation of an association between advancing
age, altered sensitivity to stimulation associated
with inflammatory processes and impairment of
the capacity of the aging nervous system to re-
store normal response patterns following nerve
injury.*? Many widespread morphological and
neurochemical changes occur centrally and per-
ipherally throughout the aging nervous system
that have the potential to affect pain percep-
tion.[*1 The changes in pain nociception that oc-
cur in the elderly are compounded by changes in
descending endogenous pain inhibitory mechan-
isms. Both opioid and non-opioid-dependent en-
dogenous analgesic systems undergo age-related
decline and this has implications for the choice of
treatment strategies. Increases in pain thresholds
are likely to be offset by impairments in endo-
genous mechanisms, suggesting that the experi-
ence of pain may be qualitatively different in the
elderly, and the assessment and treatment strate-
gies applied to younger populations will not be
appropriate. For a comprehensive review see
Gibson and Farrell.[43]

5. Prevalence of Chronic Pain in the
Elderly

Obtaining accurate estimates of pain pre-
valence can be difficult. Because pain is a sub-
jective experience, assessment is dependent upon
self-report and, in the absence of gold-standard
measurement tools, clinical measures are only
weakly associated with the subjective experi-
ence.[*] Methodological issues notwithstanding,
chronic pain appears to show an age-related in-
crease in prevalence until at least the seventh
decade of life with a plateau or slight decline into
very advanced age.*® Absolute prevalence
figures vary between different studies, depending
upon the nature of the questions asked, the time
interval sampled (days, weeks, months, lifetime),
the time in pain during this interval (everyday,
most days, at least weekly, any pain during the
period), the severity of pain needed for inclusion
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as a case, and the sampling technique (telephone
interview, face-to-face interview, questionnaire).
Nonetheless, a consensus suggests that about 18%
of young adults experience persistent, bother-
some pain rising to a peak of 30-65% in those
aged 55-65 years and then declining somewhat to
about 25-55% of the population in those aged
>85 years.[*34%] The increased pain prevalence in
older segments of the population is primarily at-
tributed to the massive age-related increase in
degenerative spinal and joint disease.”]

6. Incidence of Adverse Drug Reactions

In 1998, Lazarou et al.l*l published a meta-
analysis on 39 of 153 prospective pharmacological
studies meeting criteria for inclusion. The review
included records of 62705 North American pa-
tients between 1966 and 1996. It excluded ther-
apeutic failures (errors), intentional or accidental
overdose, drug abuse, errors in administration
and noncompliance. The incidence of serious
ADRs was 6.7% and the incidence of fatal ADRs
was 0.32% of hospitalized patients. Extrapola-
tion of the fatal ADR data led to a national
estimate of 106 000 deaths in 1994, placing ADRs
as the fourth to sixth largest cause of death.
Methodological criticisms have been made,[*]
but this study suggests a consistently high pattern
of ADRs. The study did not examine ADRs with
reference to age or treatment.

A global investigation revealed weighted mean
ADR rates of 4.6% (North America), 7.5% (UK
and Ireland) and 14.1% (Europe).5% In English
hospitals between 1998 and 2005, 447071 ADRs
accounted for 0.50% of all hospital episodes, and
the number increased by 44.5% such that ADRs
accounted for 0.56% of all hospital episodes by
2005.51 A study of 43 380 patients =60 years of
age admitted to Western Australian public and
private hospitals between 1981 and 2002 revealed
a more than 5-fold increase in the rate of ADR-
related hospital stays over this period, with the
rate of increase clearly being associated with
progression to the oldest of the elderly popula-
tion.>?l Analgesics represent one of the most
commonly used group of drugs and would be
expected to make a significant contribution to
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these published rates of ADRs.[>2 Moreover, as
ADRs constitute a major reason for the current
under-treatment of pain in older persons, it be-
comes important to better understand the evi-
dence base relating to this important aspect of
clinical care.

7. Analgesic Drug Safety in the Elderly

In the context of pharmacological treatments
for chronic pain, safety may be conceptualized as
a state of freedom from the adverse effects of
medication. Specifically, this may include ADRs
associated with the pharmacology of the medi-
cines (such as dry mouth and constipation from
drugs with anticholinergic activity), the potential
for drug-drug interactions, risk of suicide (acci-
dental or deliberate) and toxicity (damage to
organ systems, liver, kidney, stomach, cardiac,
respiratory). However, ADRs should not be
viewed as a single entity. Some ADRs are com-
mon (e.g. constipation from the use of codeine,
sedation from the use of morphine) and easily
managed. There are predictable adverse effects
with some analgesics (e.g. NSAID-induced gas-
trotoxicity or renal impairment) that are poten-
tially more serious, while other adverse effects are
very rare, but very serious and unpredictable
(e.g. NSAID-induced anaphylaxis). These issues
are discussed in greater detail within the follow-
ing sections on each analgesic drug class. Re-
gardless of specific drug class, the major generic
risk factors of increased ADRs can be summar-
ized as increasing age, inappropriate medication
and the use of multiple medications (poly-
pharmacy).

7.1 Aging

Anecdotal reports, clinical experience and the
medical literaturel®*>4 have long indicated that
aging is an important risk factor for ADRs. For
example, 59% of ADRs in England involved
patients >60 years of age.’!l NSAIDs were re-
ported by some studies as the leading cause of
ADRs and others as the fourth or fifth leading
cause.’® A study of older Australians ranked
NSAID-related repeat ADRs at 14.7%, second

Drug Safety 2009; 32 (6)
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only to cardiovascular treatment-related ADRs
(15.6%).0°31 1t is therefore reasonable to conclude
that the issue of drug safety in the elderly is one
that requires a high level of vigilance on the part
of prescribing physicians and that special care is
needed to ensure appropriate medication use.
However, vigilance does not automatically man-
date conservatism, and while all medications
carry risks, the risks need to be carefully assessed
in relation to the potential benefits as a means of
avoiding under-treatment of treatable condi-
tions.[3% While aging constitutes a risk, it is not a
simple one-to-one relationship, and inter-
individual variation, disease, frailty and stress
may overshadow age-related changes.[>”)

7.2 Inappropriate Medication

Inappropriate analgesic medication is a leading
cause of ADRs in the elderly. The use of NSAIDs
without gastroprotective agents, for example, is
identified as a major cause of gastrointestinal
bleeding in older patients.’”) To counter the ab-
sence of age-specific pharmacological evidence,
prescribing practice for the elderly is frequently
guided by explicit published criteria based on sin-
gle research studies, reviews or expert consensus.
In 2002, an American Geriatric Society expert
panel provided guidelines for the assessment and
treatment of persistent pain in the elderly together
with specific treatment recommendations./”
Appropriate updates, where needed, are avail-
able from online clinical information services
(e.g. Solomon!*®l) and other sources. In Australia,
the Analgesic Expert Group®! provide cautions
and advice specific to the elderly; in Canada,
McLeod et al.[l and the Improved Prescribing in
the Elderly Tooll®" provide specific guidelines; in
the US the Beers’ criterial®! have been recently
updated;[®! and a recent consensus list has been
created in France.[64]

7.3 Polypharmacy

The incidence of ADRs is associated with the
number of concurrently administered drugs.
A recent study that included over 600 000 people
aged =75 years revealed a strong association
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between the number of dispensed drugs and the
probability of clinically relevant (26%) and po-
tentially serious (5%) drug interactions, and that
osteoarthritis was one of the risk factors for
polypharmacy in the elderly.l®! While the inter-
actions of aging, current co-morbidities and
polypharmacy are known, Beyth and Shorr!®®!
argue that the elderly are at increased risk and
that NSAIDs are one of the major classes of
drugs implicated. The increase in the number of
drugs prescribed is associated with the higher in-
cidence of co-morbid disease in older people.
However, the use of multiple medications may be
entirely appropriate and yield significant bene-
fits.[’%] Avoiding treatment on the basis of po-
tential drug interactions is not appropriate.
Adverse consequences may be reduced by more
careful diagnostic and prescribing procedures in
accord with medication guidelines together with
vigilant monitoring, especially in the early stages
of treatment. There is accumulating evidence that
prescriber education, the use of a medication grid
to alert providers and the use of geriatric eva-
luation and management procedures, both with
inpatients and outpatients, results in a reduction
in the number of medications per patient.[6”] This
suggests that risks associated with polypharmacy
can be reduced by implementing systemic ap-
proaches to patient care.

In summary, safety considerations in treat-
ment of the elderly are compounded by factors
specific to the aging process summarized above.
In all cases, patient history, accurate diagnosis,
co-morbid conditions, current medications, the
known mechanisms of drug actions, precautions,
adverse indications and interactions with other
drugs collectively impact on choice of treat-
ment.[%] With the elderly, especially the oldest
old, the frail and those with serious cognitive
disorders, prescribing should account for the ad-
ditional complexities that arise from age-related
changes in biological function.

8. Pharmacological Interventions for
the Treatment of Chronic Pain

Drugs with analgesic properties are often
classified into three major categories: simple
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analgesics, NSAIDs and opioid agents. A fourth
category comprises adjuvants that, while not true
analgesics, have properties that assist with the
provision of pain relief. These include sedatives
and hypnotics, anxiolytics, antipsychotics, anti-
depressants and antiepileptics. The actions of
these drugs, their potential adverse effects and
drug-drug interactions are generally well defined
on the basis of clinical trial data and clinical
experience. However, in the absence of trial data
for the old and the oldest of the elderly popula-
tion, a preponderance of clinically derived anec-
dotal evidence and dose adjustments based on
data from younger cohorts are typically used to
inform prescribing practice in older patients.

A summary overview of drug treatment used
in the management of chronic non-malignant
pain in the elderly is provided in table 1.

9. Paracetamol

Orally administered paracetamol (acetamino-
phen) is ubiquitous as the first line of treatment
for mild to moderate musculoskeletal pain in the
elderly and is recommended as the primary long-
term means of managing chronic osteoarthritic
pain.>®1 Tt is a weak, reversible, nonspecific
cyclo-oxygenase (COX) inhibitor with analgesic
and antipyretic CNS actions. Analgesia results
from inhibition of COX and related changes in
hypothalamic and spinal prostaglandin synthesis.

When used at recommended doses, para-
cetamol is relatively safe because of its low gas-
trointestinal and renal toxicity.[’%7! Independent
of age, absorption via the gastrointestinal tract is
rapid and efficient.[”? Although the volume of
distribution is lower in elderly compared with
young people, it appears to remain consistent
between healthy and frail elderly.[”?! In contrast,
clearance declines with healthy aging and further
declines in the frail elderly, suggesting that the
altered clearance is beyond that attributable to
reduced liver volume.[”31 While the resultant
prolongation of the half-life in older adults is not
thought to warrant routine dosage adjust-
ment,["? 39% of acute liver failure cases were at-
tributed to paracetamol overdose in a prospective
cohort study that concluded that paracetamol
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overdose and idiosyncratic drug reaction had
overtaken viral hepatitis as the leading cause of
acute liver failure.l’4!

While paracetamol is regarded as a safe anal-
gesic drug, its use is subject to a number of
precautions, potential adverse effects and inter-
actions. Precautions include the presence of hepa-
tic and renal impairment and restricted salt
intake. Adverse effects, although rare, include
dyspepsia, nausea, allergy and haematological
changes.l”>! Known risk factors for hepatotoxi-
city include poor nutrition, dehydration and liver
disease.’ Drug interactions include antic-
oagulants, drugs affecting gastric emptying, he-
patic enzyme inducers such as hypnotics and
antiepileptics, and alcohol.[*! Clinically significant
cases of liver damage in patients taking para-
cetamol at therapeutic doses are very rare.[’®l
A recent review of 791 studies, that included 30 865
subjects in prospective studies, reported no cases
of fulminant hepatic liver injury, liver transplan-
tation or death due to paracetamol.’”! Retro-
spective studies reviewed in the same report
included 9337 patients and found 96 cases with
excessive serum alanine aminotransferase, one
case of liver transplant and six deaths. The au-
thors noted information in some retrospective
reports suggesting that overdosing may have
occurred. Hepatotoxicity occurs because over-
dose of paracetamol leads to saturation of the
detoxifying cytochrome P450 (CYP) enzymes
CYP2EI and CYP3A4 that convert paracetamol
to the metabolite N-acetyl-p-benzoquinoneimine
(NAPQI1). The consequent accumulation of
NAPQI1 depletes glutathione via conjugation,
resulting in cell damage and death.

While cases of hepatotoxicity are reported to
be most frequent among adolescents and young
adults, the majority of paracetamol-related
deaths occur in people 240 years of age, and al-
cohol abuse is noted as a strong risk factor.[”8!
Between 1995 and 2004, the elderly accounted for
only 4.5% of the total number of cases of para-
cetamol overdose and, while overall 85% of
paracetamol overdose cases were intentional, the
incidence of intentional overdose in the elderly
was 45%.71 The major risk of toxicity with
paracetamol is inadvertent overdose related to

Drug Safety 2009; 32 (6)
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Table 1. Overview of drug classes used for chronic, non-malignant pain in the elderly

Drug Use Action Precautions Adverse effects Interactions Combination
therapy

Simple

Paracetamol First-line analgesic; CNS action, weak Hepatic and renal Acute ingestion; Anticoagulants; hepatic  NSAIDs and

(acetaminophen)

NSAIDs
Aspirin (acetylsalicylic acid)

Nonselective: includes
numerous formulations —
diclofenac, ibuprofen,
indometacin, ketoprofen,
mefenamic acid, naproxen,
piroxicam, sulindac,
tiaprofenic acid

Selective: e.g. celecoxib,
parecoxib, meloxicam
(at low dosage)

Opioid analgesics
Includes numerous variants:
most commonly used in
elderly — morphine, codeine
and oxycodone; less
common in elderly —
fentanyl, buprenorphine;

for mild to moderate
pain especially
musculoskeletal pain;
long-term use for
osteoarthritic pain.
Dose: maximum

4000 mg/24h four times
daily or slow release
(8h)

Analgesic; rheumatoid
arthritis.

Dose: maximum

3600 mg/24 h

Anti-inflammatory and
analgesic for
nociceptive pain; initial
doses should be low
(50% of normal) for the
elderly; titrated and
monitored

Anti-inflammatory and
analgesic

Analgesic; use
indicated when simple
analgesics and NSAID
treatment fail to give
pain relief or are
contraindicated

reversible COX
inhibition; rapidly
absorbed; hepatically
cleared; t1/21—3 h;
clearance slows with
aging and especially
frailty

Non-reversible
nonspecific COX-1 and
COX-2 inhibition

Reversible nonspecific
COX-1 and COX-2
inhibition and reduction
in CNS and peripheral
prostaglandin synthesis

Reversible specific
COX-2 inhibition

Binding to opioid
receptors in CNS and
gastrointestinal tract

impairment; reduced oral
intake

Ibuprofen allergy; low
sodium; prolonged use;
asthma; peptic ulcer use
with other anti-
inflammatories

History of gastrointestinal

bleeding or ulcer; renal and

cardiac impairment;
hypertension; older age

History of gastrointestinal

bleeding or ulcer; renal and

cardiac impairment;
hypertension; older age

Extensive lists of

precautions are associated

with opioid drugs.
Consult formularies when
prescribing

chronic use >4 g/day
can lead to hepatic
necrosis

Gastrointestinal
adverse effects and
gastrointestinal
bleeding; renal;
hepatic; cardiac;
peripheral oedema;
cognitive dysfunction

As for aspirin

As for nonselective
but lower
gastrointestinal
adverse effects and
increased cardiac risk

Most common with
elderly: nausea,
vomiting, constipation,
urinary retention,
respiratory
depression, sedation,

enzyme inducers; drugs opioids
that affect gastric
emptying; alcohol

ACE inhibitors; Paracetamol

diuretics; methotrexate; and opioids

anticoagulants; lithium;

hypoglycaemics;

probenecid

As for aspirin Paracetamol
and opioids

As for aspirin Paracetamol
and opioids

Monoamine oxidase Paracetamol

inhibitors, antiepileptics, and NSAIDs
CNS depressants,

antihypertensives,

anticholinergics, other

opioids, sedatives

Continued next page
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i.e. direct irritation of the gastric mucosa by
acidic molecules and reduction in protective
prostaglandin levels consequent to the inhibition
of COX-1. Renal effects arise from changes in
renal haemodynamics (glomerular perfusion and
filtration rates) that are mediated by the vasodi-
latory actions of some prostaglandins.

Major contraindications to the use of NSAIDs
include active gastrointestinal bleeding and pep-
tic ulceration, and NSAID-sensitive or aspirin
(acetylsalicylic acid)-sensitive asthma. Some
protection, although not complete protection,
against gastrointestinal bleeding is gained by the
concurrent use of a proton pump inhibitor. Pre-
cautions include a history of gastrointestinal
bleeding or ulcer, hepatic, renal or cardiac im-
pairment, hypertension, bleeding tendencies and
older age. With regard to the latter, ketorolac,
mefenamic acid, piroxicam, oxaprozin and
naproxen are not recommended for use in the
elderly because of their elevated risk of toxi-
city.[00-63] However, with naproxen this risk may
be counterbalanced by evidence that it does not
share the increased cardiac risk associated with
other NSAIDS.82 This reduced cardiac risk
has not been trialled in the elderly and, since
shorter acting NSAIDS are recommended for the
elderly,[70-811 the long half-life of naproxen at over
15 hours should be included as a factor in pre-
scribing. Drug interactions include antihyper-
tensives, ACE inhibitors, diuretics, high-dose
methotrexate, anticoagulants, lithium, oral hypo-
glycaemic agents and probenecid.

Selective COX-2 inhibitors are associated with
a significantly lower incidence of gastrointestinal
adverse effects but have been associated with in-
creased cardiovascular risk. Underlying the in-
creased risk of cardiovascular events are changes
in the ratio of prostacyclin (prostaglandin I,; a
vasodilator and potent platelet inhibitor) and
thromboxane A, (a pre-thrombotic eicosanoid),
leading to platelet aggregation, vasoconstriction
and prothrombotic events.[®3 However, recent
reviews have also started to question whether
most of the currently available COX-2 inhibitors
(i.e. celecoxib) have any worse risk profile for
cardiac events than more traditional NSAIDs
(particularly diclofenac).[84-30]
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The literature on ADRs emphasises NSAIDs
as a major source of adverse events, with the
largest number being gastrointestinal ADRs®7]
including gastrointestinal bleeds.[®3:8%1  Others
include peripheral oedema, precipitation of heart
failure, cardiovascular disorders, cerebrovascular
accidents and cognitive dysfunction.[) Ranking
among the top five causes of ADRs across all
age groups,’% NSAIDS warrant special care
when used in older patients among whom their
adverse effects are more pronounced. Indeed,
several consensus guidelines for the manage-
ment of persistent pain in older adults re-
commend against using NSAIDs, particularly in
view of evidence that paracetamol offers a
similar level of analgesic cover without the
elevated ADR risk.[?! Consider alternatives to
NSAIDs and COX-2 inhibitors, such as para-
cetamol, for mild to moderate pain and low-
dose corticosteroids for inflammatory arthritides.
If NSAIDs/COX-2 inhibitors are considered ap-
propriate, the following recommendations are
made for their use in treating persistent pain in
the elderly:

1. Consider alternatives to NSAIDs and COX-2
inhibitors (i.e. paracetamol).

2. Use NSAIDs that have a short half-life.

3. Use the smallest possible dose for the shortest
possible duration.

4. Do not combine COX-2
nonselective NSAIDs.

5. Concomitant use of NSAIDs (particularly
ibuprofen) and COX-2 inhibitors and aspirin
may block the cardioprotective function of
aspirin.

6. If effective pain reduction is not observed
within the first few days of treatment, consider an
alternative drug therapy.

Aspirin, a salicylate drug, is often regarded as
the first NSAID. Acting as a non-reversible COX
inhibitor, it has been superseded by paracetamol
and modern NSAIDs. It has no role in the treat-
ment of chronic pain in the elderly, and pro-
longed use in analgesic doses is the first of a
number of precautions found in formularies.!”>!
Aspirin shares with other NSAIDs similar gastro-
intestinal effects and it interacts with cortico-
steroids, anticoagulants and alcohol.

inhibitors with
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11. Opioid Analgesics

Despite expert endorsement of the use of opi-
oids to reduce pain and improve mood and func-
tioning in people with chronic non-malignant
pain, many physicians do not prescribe them
due to uncertainty regarding their efficacy and
the belief that they have minimal functional
benefits and may even worsen outcomes.[%8!
Given that prolonged administration of high-
dose opioids clearly has associated risks, guide-
lines specifically addressing opioid wuse in
chronic pain have been developed with the aim of
maximizing pain control while minimizing ad-
verse outcomes. These guidelines embody a
comprehensive approach that details methodical
procedures at the initial diagnostic and treatment
phase, the dose-adjustment phase and the stable
(dose maintenance) phase, together with guide-
lines for assessment of outcomes.[°* The guidelines
are consistent with recommendations for meti-
culous initial and ongoing review of indications
for opioid use with a low starting dose, careful
titration and ongoing monitoring with every
patient.[?%]

Opioids are indicated for severe pain that has
not responded to non-opioid treatment. How-
ever, pharmacokinetic and pharmacodynamic
changes, a higher incidence of co-morbid disease
and greater likelihood of polypharmacy in the
elderly may increase the potential for adverse ef-
fects, drug-drug interactions and drug-disease
interactions, thus escalating the issue of safe use
in this population.]

Opioid action is mediated by binding differ-
entially to high-affinity opioid receptors (u, k, 6)
in the CNS and gastrointestinal tract — the sys-
tems underlying both the pain-relieving attributes
and some of the adverse effects of opioids. A
significant lack of published information creates
a challenge for treating physicians, exposing the
need for more research into opioid use in the el-
derly.[1 Physiological changes in aging together
with increased age-related brain sensitivity to
opioids mandate lower initial dose requirements
and titration until effective analgesia is achieved.

There is the potential for an extensive range of
adverse effects involving cardiovascular, neuro-
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logical, dermatological, gastrointestinal, muscu-
loskeletal, neuroendocrine, respiratory and uri-
nary functions.’® Close monitoring is therefore
essential. However, when used appropriately for
persistent pain in the elderly, the most common
adverse effects are constipation, nausea and vo-
miting, sedation and cognitive changes. Consti-
pation should be anticipated and, as a matter
of routine, treated prophylactically with laxa-
tives.[B!l Nausea, sedation and cognitive changes
usually resolve within a few days.

It should be noted that the direct adverse ef-
fects of opioids are functional in nature and the
potential for organ damage is markedly less than
those of paracetamol and NSAIDs. Further-
more, their ongoing use in treating chronic pain
in the elderly may involve a lower level of life-
threatening risk than that of NSAIDs.? This
may be a factor underlying a widespread increase
in the use of opioids in treating non-cancer pain
in recent years®! and the evidence suggesting
that opioid prescribing increases with increasing
age such that prevalence is highest in those
>70 years of age.®?l While neuroendocrine effects
(hypothalamic and antidiuretic) are apparent,
more research is needed to determine whether
long-lasting endocrine effects occur.

Codeine, morphine and oxycodone are com-
monly used in the elderly. Oral delivery is the
most common mode of administration for these
drugs, although controlled-release fentanyl and
buprenorphine are increasingly being adminis-
tered via transdermal patch.

Codeine is a weak opioid analgesic metabo-
lized to morphine by CYP2D6. Between 7% and
10% of Caucasians and 1% to 2% of Asians do
not metabolize codeine and thus gain no analgesic
effect from its use. Taken orally, codeine
180-240 mg is required to achieve equi-analgesia
with morphine 30 mg. When used for persistent
pain, the lowest effective dose should be used,
starting with 15-30 mg 6-hourly and not exceed-
ing 60 mg in a single dose. As with other opioids,
codeine should be co-administered with laxatives
to avoid constipation. Codeine has a ceiling dose
effect in which increasing the dose will yield no
further analgesic benefit. A small increase in
analgesic effect of approximately 5% is achieved
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using a combination codeine/paracetamol for-
mulation.

Transdermal fentanyl was observed to signi-
ficantly reduce pain and significantly improve
function in a cohort of older osteoarthritis pa-
tients.[>3l Among an older group, transdermal
fentanyl was over seven times less likely to cause
constipation than controlled-release oxyco-
done.®¥ It has been shown that low-dose trans-
dermal fentanyl yields therapeutic benefit in
chronic non-malignant pain and may therefore
have particular benefit for the elderly.®>! The
evidence to support transdermal fentanyl is,
nonetheless, very limited.

This is even more the case with transdermal
buprenorphine. While not universally available,
it is being increasingly used for the treatment of
chronic pain in residential aged-care facilities in
countries that have approved its use. This may
largely be due to its relative convenience when
administered as a 7-day release system, which
reduces administration time and daily staffing
requirements. Therapeutic guidelines in Aus-
tralial®%! suggest caution on the basis of both
limited evidence and limited experience with bu-
prenorphine compared with other opioids.

Slow-release opioids should not be prescribed
for opioid-naive elderly patients before using
immediate-release opioid formulations to estab-
lish dose requirements and effects.

Tramadol is a weak synthetic opioid that
combines p-opioid receptor binding with en-
hanced noradrenergic and serotonergic nocicep-
tive inhibition. It has a lower sedative and
respiratory impact than other opioids and has a
lower risk of constipation. Tramadol has the po-
tential to induce seizures and is therefore con-
traindicated for those with epilepsy, those who
have risk factors for seizures or those who are
taking other serotonergic drugs. It has limited
analgesic effect, which may encourage the use of
higher doses, thereby substantially increasing the
likelihood of serotonin toxicity. Beyond a possi-
ble lower constipating effect, it has little advan-
tage over codeine.[®!]

Several opioids are not recommended for the
elderly. These include pentazocine (neuropsychi-
atric toxicity), pethidine (seizure risk), dextro-
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propoxyphene (neural and cardiac toxicity risks)
and methadone (long half-life).[>1 Others not
recommended include combination drugs for
which there is a lack of pharmacokinetic and
efficacy information in older people.l°!
Formularies and published guidelines identify
an extensive array of potential ADRs associated
with opioid analgesics. These may occur in mul-
tiple systems including cardiovascular, neurological,
dermatological, gastrointestinal, musculoskeletal,
neuroendocrine, respiratory and urinary systems.
The elderly are more likely to be sensitive to
opioid effects and they are more susceptible to
adverse outcomes. As a consequence, extra care is
recommended at all phases — diagnosis and eva-
luation, prescribing, administering and monitoring.

12. Adjuvant Analgesics

Adjuvants are medications often used in the
management of both musculoskeletal and neu-
ropathic persistent pain, although their usual role
is for conditions other than pain. They include
antidepressants, antiepileptics, anxiolytics and
corticosteroids. A study of 987 community-
dwelling people aged 265 years found that people
with chronic pain used psychotropics, anti-
depressants and sedative-hypnotics at rates 2- to
3-fold higher than those without chronic pain.[°¢

The most commonly prescribed antidepres-
sant adjuvants include tricyclic antidepressants
(TCAs) and serotonin-noradrenaline (norepine-
phrine) reuptake inhibitors (SNRIs). A system-
atic review of antidepressants used for neuro-
pathic pain concluded that both TCAs and
venlafaxine, an SNRI, provide at least moder-
ate pain relief for one in three people with neu-
ropathic pain.®’! There were too few data to
evaluate efficacy in the other antidepressant
drugs. One in five patients on these drugs dis-
continue treatment because of adverse events,
although limited evidence suggests that selec-
tive serotonin reuptake inhibitors (SSRIs) are
better tolerated.’” Numbers needed to treat
(NNT) for SNRIs and SSRIs are 4 and 7, re-
spectively. That one in every four, or one in every
seven people treated are predicted to gain the
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desired therapeutic outcome from the use of
these medications raises questions about their
value as therapeutic options.[®®! Of the TCAs,
nortriptyline is preferred for the elderly over
amitriptyline. While all TCAs can cause sig-
nificant adverse effects in older people, hypoten-
sion and anticholinergic responses are less likely
with nortriptyline.

Antiepileptics include carbamazepine, gaba-
pentin, pregabalin, phenytoin, lamotrigine, so-
dium valproate and others. A 2005 review found
that efficacy data are limited to that supporting
the use of carbamazepine and gabapentin to treat
neuropathic pain, where 66% of patients received
good pain relief. Nonetheless, the review con-
cluded that antiepileptics should not be used as a
first-line treatment and should be withheld until
other interventions have been tried.[*”

Anxiolytics are not recommended for non-
malignant chronic pain,[®” but, if used, caution
should be exercised in combining them with
TCAs to avoid toxicity.[19%

Corticosteroids are administered locally (via
intralesional or intra-articular injection) or sys-
temically. They have a long half-life and exten-
sive dose-related adverse effects, which include
metabolic effects, osteoporosis, psychological
disturbances, skin atrophy, pituitary-adrenal sup-
pression, gastrointestinal effects and immuno-
suppression. With variable data on their efficacy
when used for epidural, sacroiliac and facet joint
treatment, the use of corticosteroids may yield
palliative benefits but their use is controversial in
light of limited evidence.[10"]

13. Approaches to Improving Safety

The realistic goal in treating chronic pain is to
reduce pain levels to the extent that patients can
achieve their highest functional potential. This
includes cognitive, psychological and physical
function, and optimal independence in activities
of daily living.

Pharmacological interventions occupy a cen-
tral role in treatment of chronic non-malignant
pain in the elderly, but the aging process in-
troduces a unique set of factors that make drug
interventions in this population potentially more
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hazardous than is the case in other age groups.
The over-representation of the elderly in surveys
of ADRs suggests that the guiding aphorism
primum non nocere — first, do no harm — which
underscores daily practice in medicine is fre-
quently challenged. One consequence of this
challenge is that many older people are, in fact,
under-treated and the goal of reduced pain and
optimal functionality is denied. When consider-
ing the ADRs associated with analgesic use it is
important to recognize and balance the risks
versus the potential benefits of treatment. Under-
treated pain is known to have serious adverse
effects on the person, including problems with
sleep, mood disturbance, reduced function and
quality of life. The International Association for
the Study of Pain recognizes the relief of pain
as a fundamental human right. An appropriate
balance can be difficult to ascertain, particularly
in older adults, but the widespread use of over-
the-counter analgesics and the documented
patient preference for pain reduction even in the
presence of adverse effects, emphasizes the
importance of at least trialling this therapeutic
option. In this regard, the focus should be on the
benefits of good assessment and good pharma-
cological management for relief of pain, rather
than to discourage prescribing and discourage
treating pain in older people. It is clear that
treatment of the elderly is under-informed, and
the literature abounds with calls for high quality
studies using representative cohorts of elderly
people. In the meantime, other approaches
are being adopted with the aim of improving
treatment outcomes.

As noted above (see section 7.2; Inappropriate
Medication), existing guidelines for the treat-
ment of chronic pain in the elderly are updated
from time to time and clinicians and researchers
initiate new guidelines. These, used in conjunc-
tion with published formularies and therapeutic
guidelines, have the potential to reduce the inci-
dence of adverse reactions.

Individual practitioners — based on clinical
experience, pharmacological knowledge, famil-
iarity with the literature and collegial interactions
— are a potentially valuable source of guidance
for colleagues. In one such example, 28 principles
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of pharmacological pain management were
proposed.[B! The principles first define the nature
and scope of the diagnostic and assessment pro-
cedures recommended for each patient. These
include the use of self-assessment pain instru-
ments and the recording of pain history, physical
status, functional status and screening for psy-
chological and cognitive status. Such practice
ensures comprehensive evaluation and yields
comprehensive baseline data against which treat-
ment can be evaluated. Subsequent treatment
principles recommend the combination of phar-
macological and non-pharmacological therapies
(e.g. mobilization and goal orientation of the
patient), and that analgesic prescription takes
into account renal and hepatic indices and em-
ploys the ‘start low, go slow’ principle, with
titration according to tolerance and efficacy.
Approximately half the subsequent principles
refer to known precautions, interactions and
adverse effects of analgesics, with the final princi-
ples addressing procedures for change of medi-
cation and the need for monitoring in the form of
re-assessment, continuity and persistence. Thus,
safety issues, in part, are potentially addressed
collegially, although the uptake of such infor-
mation remains unclear.

Are ADRs preventable? Gurwitz et al.l'Z
determined in a 12-month study that 42.2% of
serious, life-threatening or fatal ADRs were pre-
ventable after observing that the most common
errors were found in the prescribing and mon-
itoring stages. Patient errors in adherence were
also common.

In addressing the high incidence of prevent-
able ADRs, differentiating a systems-centred
approach from a person-centred approach has
taken the focus away from a wholly individual
accountability and acknowledged that systems
issues have a powerful role in improving patient
safety 0% Changes at systems levels include
implementation of pharmacist-led medication
reviews, educational outreach programmes and
the development of computer-based monitoring
systems.[193]

The rate of preventable ADRs was reduced in
one general hospital by 78% during a single-
blind, controlled study in which a pharmacist
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was included in a rounding team.['%4 Similarly, a
review of evidence favouring an increased role for
pharmacists found that pharmacists working
with other health professionals did affect physi-
cian prescribing practices.['%! Nonetheless, fur-
ther evidence is needed to support systemic
changes that expand the pharmacist role beyond
the dispensing of medications.

Education outreach visits have been seen to
change prescribing behaviours, and audit and
feedback techniques have been shown to increase
physician reporting of ADRs and improve
medical practice. The cost effectiveness of these
approaches is unclear.['%]

Evidence is accumulating in support of the use
of computer systems that involve physician order
entry and the provision of support for clinical
decision making. Better and more usable records
can be made available by computer systems that
provide extensive and timely access to patient
information and bar coding systems for patient
wristbands and medication packs.!'07)

14. Conclusions

Pharmacological interventions remain by far
the most common mode of treatment for chronic,
non-malignant pain in the elderly. The ongoing
demographic aging of the global population will
ensure that problems in healthcare of that ever-
expanding cohort will compound.

Physiological changes that accompany the
aging process yield greater heterogeneity in dis-
ease symptom profiles, which may manifest as
geriatric syndromes of considerable complexity.
Accompanying those changes are age-related
alterations in pharmacokinetic and pharmaco-
dynamic processes. The elderly population
therefore constitutes a unique challenge to health
professionals in that the goal of reducing levels of
persistent pain and maximizing function while
avoiding treatment-related harm represents a fine
balancing act.

The deficits in current pharmacological evi-
dence with regard to potential drug-induced
adverse effects in older people are persistent
and pervasive. For many health professionals
it can be an intimidating problem leading to

Drug Safety 2009; 32 (6)



Treatment of Chronic Non-Malignant Pain in the Elderly

471

widespread under-treatment of disease in the
elderly. Nonetheless, the absence of trial data
specific to the elderly is substantially offset by
information based on clinical experience and ex-
pert consensus statements. Used appropriately,
analgesic and adjuvant treatments can and
should be employed to relieve persistent pain in
this expanding population.
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