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Opioid use in the elderly
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Abstract

Pain treatment in the elderly is an important challenge to Western societies due to increasing numbers of old persons, their higher

incidence of pain, and their greater susceptibility to adverse effects of pain medication. We provide an overview of the factors liable

to influence opioid action in the elderly population.

A major challenge for the physician prescribing opioids in the elderly is their greater risk of medication-associated problems.

Thus, older patients suffer increased vulnerability to adverse drug effects and interactions, higher rates of polypharmacy, and more

comorbidity. These problems are compounded by a relative lack of definitive published information. There is clearly a need for more

research in this area.

Aging affects opioid pharmacokinetics via altered body composition (distribution volumes) and organ function (liver = metab-

olism, kidney = excretion). Pharmacodynamics is affected via impaired neurotransmitter/peptide production and changed receptor

affinities/populations. Older women may need less morphine analgesia postoperatively, while pain sensitivity tends to increase par-

ticularly in older men. However, the net effects of changes in opioid pharmacology with age on clinical opioid analgesia remain

unclear, probably due to the significantly greater variability in body function with increasing age.

Practical recommendations for opioid prescription in the elderly include meticulous review of indication for opioid use, not only

initially but also at regular intervals thereafter. A policy of careful titration should be followed, with conservative choice of dosage

on starting. Dosing intervals may need to be lengthened subsequently. Finally, it should be remembered that old persons do not

necessarily need less opioid than younger ones.

� 2004 European Federation of Chapters of the International Association for the Study of Pain. Published by Elsevier Ltd. All

rights reserved.
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1. Introduction

The population of Western societies is aging. Elderly

persons suffer more chronic pain, and pain tends to be

underdiagnosed in this age group (Gloth, 2001). Cancer

tends to be a disease of old age, thus oncological pain

will also be more prevalent in older age groups as com-
pared to younger ones. With regard to medication, older

persons not only tend to take more pharmaceuticals
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than young ones, they are also more susceptible to suffer

drug side effects and interactions (Gloth, 2001). Thus,

the question of how to prescribe and use opioids is per-

tinent to all physicians involved in treating pain in the

elderly (see also Kress and Kraft, in press; Jage, in

press).
2. Aging and the physician

From the point of view of the physician prescribing

opioids for pain in the elderly, there are two major chal-

lenges to be faced. The first is the unavailability of
Association for the Study of Pain. Published by Elsevier Ltd. All rights
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reliable information, i.e., a significant lack – both quan-

titative and qualitative – of published evidence on this

topic. Few properly designed and performed studies

are available, and those that are available tend to cover

morphine only. Due to the resulting absence of system-

atic reviews or meta-analyses, a truly evidence-based
approach to opioid prescription in the elderly is at pre-

sent not possible. A contributing factor to the lack of

information is the present regulatory environment for

opioids, which does not encourage studies explicitly

investigating opioid use in the elderly.

The second challenge to the prescribing physician

comes in the area of practical therapeutics. The elderly

are particularly susceptible to drug side effects in general
(Rochon and Gurwitz, 1995; Gloth, 2001). Thus adverse

drug reactions are twice as frequent in the old as in the

young. This effect increases with the number of drugs

taken: an old patient taking six medications has a 14·
higher risk of adverse effects than a young patient taking

same number of drugs. In addition, old people suffer dis-

proportionately from polypharmacy, with the elderly on

average taking three times as many drugs as the young,
and the typical Western 70 year old taking seven differ-

ent drugs (Rochon and Gurwitz, 1995; Gloth, 2001).

The frequency of geriatric co-morbidity – medical (other

chronic diseases), psychiatric (depression, dementia) and

social (solitude, isolation) – both explains and com-

pounds the problems of opioid prescription in the

elderly.
3. Aging and the patient

Aging affects a number of factors determining drug

handling and sensitivity in the elderly (Rochon and

Gurwitz, 1995; Gloth, 2001). The most important alter-

ations affect functional organ capacity, pharmacokinet-

ics and pharmacodynamics. Regarding functional
organ capacity, aging not only results in a progressive

loss in overall function and decreased homeostatic re-

sponses, it also results in increased variability of func-

tion, making prediction of drug effects considerably

more difficult. The age-related loss of function is most

marked for the liver and kidney, with the subsequent

reductions in metabolism and excretion inevitably affect-

ing drug handling and disposition. A further factor
affecting pharmacokinetics in the elderly is the change

in volumes of distribution for drugs, the result of alter-

ations in body composition with age including a de-

crease in body water, increase in body fat content and

alterations in protein binding. Aging also impacts drug

pharmacodynamics. This is in part directly due to bio-

logical aging processes, and in part indirectly due to de-

creased substrate intake, absorption and processing
(vitamins, essential amino/fatty acids, trace elements,

etc.) in the elderly. Thus, neuropeptide and neurotrans-
mitter production tend to decrease in absolute as well as

evoked terms with increasing age. Furthermore, recep-

tor responses decrease as a result of altered receptor

affinities as well as receptor populations.
4. Summary of available animal data

4.1. Age and opioid pharmacology

It should be emphasized that the results of pharmaco-

kinetic studies depend heavily on the details of the

experimental set-up used – and that these almost inevi-

tably differ from group to group. Most data available
on aging and opioid pharmacokinetics concern mor-

phine and its metabolites in rats. In the context of acute

(single-dose) morphine use, plasma and brain morphine

concentrations of aged rats (24–26 months old) are sim-

ilar to those in younger rats (3–6 months old) (Van

Crugten et al., 1997; Jourdan et al., 2002). Morphine-

6-glucuronide and morphine-3-glucuronide plasma

levels (none were detected in the brain) appear to be in-
creased in the elderly mice, more so for the 3-glucuro-

nide (Van Crugten et al., 1997; Jourdan et al., 2002).

For chronic opioid use, there is evidence that the rate

at which tolerance to morphine and pethidine analgesia

develops decreases with age (Nicak and Kohut, 1978).

An important point in discussing opioid pharmaco-

dynamics is the effect of aging on pain sensitivity. Sum-

marising the results available, a tendency towards
increased pain sensitivity with age is visible in the litera-

ture. It is most marked for mechanical vs. thermal stim-

uli; for more complex tests implicating supraspinal

integration vs. simple, spinally integrated tests, and per-

haps for male vs. female rats (Kramer and Bodnar,

1986; Jourdan et al., 2000; Smith and Gray, 2001).

Regarding l-opioid receptor dynamics, aging appears

to be associated with reductions in receptor density
(both male and female rats) and increases in receptor

affinity (males perhaps more than females) (Messing

et al., 1980; Ueno et al., 1988).

4.2. Age and opioid analgesia

How do these changes in opioid pharmacology with

age manifest themselves regarding analgesia? The stud-
ies on this subject can be difficult to interpret due to

(inevitable) design differences. In particular, it should

be noted that results are crucially dependent on details

of the stimulus application, its nature and its timing.

In the literature there is a general tendency for the anal-

gesic effect of single-dose morphine (and other l-
opioids) to decrease with age (Kramer and Bodnar,

1986; Islam et al., 1993; Van Crugten et al., 1997; Jour-
dan et al., 2000; Smith and Gray, 2001; Jourdan et al.,

2002). This decrease is much more pronounced for
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females (small – or sometimes even increased – for

males), for tests involving supraspinal integration (e.g.

jump or struggle vs. tail-flick tests), and for mechanical

(as opposed to thermal) stimulation. Furthermore, the

age differences are greatest for lower efficacy opioids

and high nociceptive stimulation intensities (Smith and
Gray, 2001). In one of the quoted rat studies, the

authors found that the morphine ED50 for total antin-

ociception on the tail-flick test differed with both age

and gender (Islam et al., 1993). Thus ED at age 24

months is significantly increased compared to that at

age 12 months in females (8.5 vs. 7.3 mg/kg; both values

significantly greater than the values in males) and de-

creased in males (4.8 vs. 5.8 mg/kg) (Islam et al.,
1993). Of interest is the fact that this effect on female

opioid analgesia is abolished by ovarectomy (Islam et

al., 1993). It should be noted that all the results cited ap-

ply to single-dose use; we have found no literature cov-

ering repeated or chronic application.
5. Summary of available human clinical data

5.1. Age and opioid pharmacology

There are a number of publications available covering

the effects of aging on the pharmacokinetics of acute opi-

oid application in humans; however it must be empha-

sized that the relevance of these results to chronic

opioid prescription is limited. In general, the reduction
of volume of distribution with increased age results in

higher initial plasma levels, with no major aging effects

demonstrable thereafter (Singleton et al., 1988; Sear

et al., 1989; Lemmens et al., 1990; Matteo et al., 1990).

A study of dihydrocodeine demonstrated no significant

pharmacokinetic effects of aging for single dosing, but

with multiple repeat dosing demonstrated age-related in-

creases of ca. 25% in maximum plasma concentrations
and areas under the curve. This was attributed to de-

creases in plasma clearance with age, with some evidence

of greater effect in females (Davies et al., 1989). An early

study using transdermal fentanyl application by patch

demonstrated more than doubled mean plasma concen-

trations over 60 h for old (67–87 years) as compared to

young (19–27 years) subjects (2.1 vs. 0.9 ng/ml)

(Holdsworth et al., 1994). Sensitivity to mechanical
(but not thermal) pain has been documented to increase

with age, mostly for men (Pickering et al., 2002).

5.2. Age and opioid analgesia

Most studies of the effects of aging on acute opioid

analgesia involve the use of morphine for postoperative

analgesia (usually via patient-controlled analgesia). In
summary, the studies we analysed found that elderly

patients complained of similar pain intensities post-
operatively compared to younger ones. While the initial

morphine loading doses were similar, there was a clear

trend towards subsequent maintenance doses being

lower in the aged. A gender effect was also visible, with

men tending to use more morphine than women (Macin-

tyre and Jarvis, 1996; Woodhouse and Mather, 1997;
Aubrun et al., 2003).

Data concerning the effect of aging on chronic opioid

use is more limited and comes mainly from oncological

studies. A study of some 200 cancer patients undergoing

opioid analgesic titration during the first week after

admission found that elderly patients had similar pain

levels to younger patients, but that their early opioid

requirements were lower, without gender effects (Vigano
et al., 1998). Another study of over 500 ambulatory can-

cer patients again found that elderly cancer patients had

comparable pain levels to the young. The incidence of

opioid-related side effects (apart from problems with

micturition) was not different between young and old

age groups. The morphine dose necessary to achieve

VAS < 4 by titration was not significantly affected by

age. However, patients over age 75 years on average
took a higher daily dose of morphine than their younger

counterparts (Loick et al., 2000).
6. Summary, recommendations, conclusions

Pain sensitivity tends to increase with age. Acute

morphine pharmacokinetics appears little affected by
aging, but levels of morphine glucuronide metabolites

may be increased in the elderly. Initial peak opioid plas-

ma concentrations with single bolus and maintenance

concentrations with chronic use may be somewhat

higher in the elderly. l-Opioid receptor densities de-

crease with age, accompanied by increases in affinity.

One overall result of note for these results is the influ-

ence of gender, with human females showing less in-
crease in pain sensitivity and using less morphine

maintenance for postoperative analgesia with increasing

age. Unfortunately, the net effects of these changes on

clinical opioid analgesia remain unclear, particularly in

the context of chronic use. The increased variability in

bodily functions with increasing age may well form a

significant part of the explanation for this lack of clarity.

Based on these insights, how then should we best
approach opioid prescription in the elderly? A basic

principle must be that patients should not be deprived

of the benefit of analgesia just because they are elderly.

In this context it is useful to recall the increased inci-

dence of pain and of undiagnosed pain in this age

group. It should also be remembered that with the in-

creased and high variability of body function with age,

the state of fitness of the patient is likely to be more
important as a basis of prescribing than the actual

chronological age.
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Prescription of opioids in the elderly should be based

on a careful review of indication and benefit including

reflection on pros and cons. Once the drug is prescribed,

very regular review of the prescription is essential in the

elderly, with regular consideration being given to dose

reduction, drug substitution or discontinuation. The
prescription cascade of prescribing further drugs to con-

trol drug side effects should be resisted as far as possible.

Opioids should be started cautiously in the elderly, with

particular thought being given to conservative starting

doses and lengthened dosing intervals. In this context

a policy of careful titration to effect and initially fre-

quent review would seem sensible. It should be remem-

bered that there is no guarantee that old people will
need less opioid than young ones.

The results presented provide evidence that aging has

the potential to affect a number of factors relevant to the

prescription of opioids. However, the data available are

limited – particularly for chronic, multiple-dose

use – and present difficulties regarding definitive inter-

pretation. The results obtained are not entirely consist-

ent betweens groups or between animal and human
studies, with many differences concerning details of

experimental setup. Clearly considerably more research

is needed to fill the information gaps in this area.
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