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Abstract

Background: The treatment of older adults with pain is complex and affected by age-related changes in pharmacokinetics
and pharmacodynamics. Chronic pain encompasses a complex array of sensory-discriminatory, motivational-affective, and
cognitive-evaluative components. Because of this complexity, both pharmacologic and nonpharmacologic approaches
should be considered to treat pain. Aims: Given the large number of older persons with pain at the end of life and the few
data about this issue, the objective of this article is to review the treatment of pain in this population. Patients and
Methods: We searched The Cochrane Library, MEDLINE and LILACS from 1990 to 2011 and the references in retrieved
manuscripts. The search terms were pain AND elderly AND end of life. Results: There are evidences of undertreatment
among elderly people. The association of nonpharmacologic resources with the pharmacological treatment can help reduce
the use of analgesics minimizing the side effects of long term medication. Pharmacological treatment is escalated in an
orderly manner from non-opioid to weak opioid to strong opioid. Adjuvant drugs like anticonvulsants and antidepressants
may be necessary. Conclusions: The sequential use of analgesics drugs and opioids are considered effective and relatively
inexpensive for relieving pain, but no well designed specific studies in the elderly patient are available. There are not
specific recommendations about the long-term use of complementary and alternative therapies and although their
effectiveness remains unproven they should not be discouraged. Palliative sedation may be a valid palliative care option to
relieve suffering in the imminently dying patient.
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H complex and affected by age-related changes in
Introductlon pharmacokinetics and pharmacodynamics. Polypharmacy,
defined as either the use of multiple medications or the use
of unnecessary medications, is common in older people
and increases the risk of adverse drug reactions,
nonadherence, and increased cost [3].

The phenomenon of population aging has been observed
throughout the world and Brazil is one of the countries
with the fastest rates of aging. In 2025, Brazil will be the
6th country in number of elderly people worldwide. As
consequence, the health profile of the population has
changed. There was a decrease of acute processes that
evolve to cure or death and an increase in chronic
degenerative non-communicable diseases (NCDs), which
nowadays are primarily responsible for disability and
mortality in our population[1, 2].

Nowadays most elderly people die after a period of
deterioration caused by one or more chronic progressive
illnesses and the suffering that characterizes the period
before death can be related, at least in part, to the
experience of unrelieved symptoms. Pain is among the
most prevalent of these symptoms and management of
chronic nonmalignant and malignant pain prevents
disability and improves quality of life in elderly at the end

Elderly has the highest prevalence of comorbidity,
disability, and frailty of any age group. Because of these
characteristics the treatment of older adults with pain is
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of life. Despite this, pain management is reported to be
poor in elderly [4, 5].

Chronic pain encompasses a complex array of
sensory-discriminatory, motivational-affective, and
cognitive-evaluative components. Because of this

complexity, both pharmacologic and nonpharmacologic
approaches should be considered to treat pain [6].

Given the large number of older persons with pain at the
end of life and the few data about this issue, the objective
of this article is to review the pharmacologic and
nonpharmacologic approaches of the pain treatment in this
population.

Methods

We searched The Cochrane Library, MEDLINE and
LILACS from 1990 to 2011 and the references in retrieved
manuscripts. The search terms were pain AND elderly
AND end of life. We included randomized controlled trials
(RCTSs) and reviews articles.

Pain assessment in the elderly

The two most commonly used scales for adults are a
verbal descriptor scale (i.e. “Which word best describes
your pain; none, mild moderate, severe or excruciating?”’)
or a numerical scale (i.e. “On a scale from 0 to 10, where 0
indicates no pain and 10 indicates the worst pain you can
imagine, how would you rate your pain?”)[7]. However,
elderly patients often have significant cognitive, motor,
visual, or auditory impairments that must be considered
when evaluating the presence and intensity of symptoms,
and the assessment method should be modified
accordingly. Some signs and symptoms are suggestive of
the presence of pain and can be used to assess
non-communicative elderly and patients with cognitive
impairment or delirium [8, 9] (Table 1).

Table 1 Assessment of Pain in the Confused Non-communicative
Elderly

Acute pain

Facial expression

Vocalization

Increased muscle tension

Neurovegetative reactions: pulse, blood pressure, respiratory rate

Chronic pain
Depressed mood
Worsening mental status

Patient's behavior

Persistent agitation, even after adoption of non-pharmacological
comfort

Adoption of protective attitude (resistance movements during the
treatment)

Withdraw reflex after the painful stimulation

Reduced level of activity

Vocalization: moaning, crying

Changes in sleep patterns

Decreased appetite

Nonpharmacologic therapy of pain
Pain can be alleviated in elderly through the careful use of
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analgesic drugs combined with nonpharmacologic
strategies. The nonpharmacological treatment of pain at
the end of life has been little explored and yet little used.
Lack of a scientific support for the use of these resources
has hindered their implementation as effective tools for the
treatment of pain. However, these non invasive methods
can be of great help to patients suffering from pain. The
association of nonpharmacologic resources with the
pharmacological treatment can help reduce the use of
analgesics minimizing the side effects of long term
medication [10].

1. Physical therapies

The role of physiotherapists in palliative care is primarily
defined by expert opinion, which is not backed up by good
quality evidence. However, an absence of research
evidence does not mean that a service or treatment is
ineffective, just that we don’t know for certain yet [11].
The maintenance or improvement of the functional
component of quality of life and significant improvements
in pain are noted in patients who received optimized levels
of physiotherapy time and resources [12].

Physical therapy techniques used in pain control:

A. Massage: Touch is probably the oldest method of
relieving pain and discomfort. Therapeutic massage using
stroking and gentle kneading may be used to reduce
muscle spasm, relieve pain, aid relaxation, and
maintenance of joint range.

B. Cold/Heat: Where local skin sensation is normal and
tissue is intact, local applications of heat and ice may be
used to reduce spasm, for acute inflammatory conditions,
and over myofascial trigger points.

C. Electrophysical Modalities: Transcutaneous electrical
nerve stimulation (TENS) is the only electrical modality
currently recommended for use in the presence of active
neoplastic disease. Therapeutic ultrasound, interferential
or pulsed shortwave diathermy relieves pain and muscle
spasm and may be used over normal tissue and for
non-cancer patients [11].

D. Exercise: Systematic reviews of observational and
randomized controlled clinical trials conclude that there is
strong evidence that participation in regular physical
activity reduces the pain and enhances the functional
capacity of older adults with persistent pain. Because
persistent pain is commonly associated with prolonged
physical inactivity, these effects may be partly due to the
reversal of the physiologic consequences of reconditioning

[8].

2. Psychological therapies

Formal cognitive-behavioral therapies are helpful for
many older adults with persistent pain. Oriented therapy
may provide patients and families with the support,
knowledge, and skills they need to cope with cancer
treatment, pain, and death. Patients and families learn to
utilize their preexisting coping abilities and to develop
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new ones for difficult situations, including uncontrolled
pain [13-15]. Delirium and cognitive impairment are
obstacles to psychotherapy.

3. Complementary and alternative therapies

Unrelieved persistent pain commonly causes patients to
seek relief with alternative medicine, including
homeopathy, acupuncture, healing touch, and music
therapy. Although there is little scientific evidence for the
efficacy of most of these strategies for controlling
persistent pain, it is important that clinicians not leave
patients with a sense of hopelessness as a result of their
efforts to discourage unapproved but benign therapies or
to debunk healthcare quackery and fraud. The
effectiveness of homeopathy as a symptomatic treatment
for acute and chronic pain remains unproven. Recent
neuroscience research suggested that acupuncture induces
clinical responses though the modulation of the nervous
system [16]. Some trials showed that acupuncture relieves
both acute and chronic pain [17-19]. A Cochrane’s review
concluded that touch therapies may have a modest effect in
pain relief and more studies on healing touch and Reiki in
relieving pain are needed [20]. Another Cochrane’s review
showed that listening to music reduces pain intensity levels
and opioid requirements, but the magnitude of these
benefits is small and, therefore, its clinical importance
unclear [21]. Table 2 shows the National Center for
Complementary and Alternative Medicine (NCCAM)
classification of available complementary and alternative
medicine (CAM).

Pharmacologic therapy of pain

Inferences about the type and mechanisms that may be
responsible for the pain are helpful in the evaluation and
the management of pain syndromes [23].

A) Nociceptive Pain: may be visceral or somatic and is
most often derived from the stimulation of pain receptors.
Nociceptive pain may arise from tissue inflammation,
mechanical deformation, ongoing injury or destruction.
Examples include inflammatory or traumatic arthritis,
myofascial pain syndromes, and ischemic disorders.
Nociceptive mechanisms usually respond well to
traditional approaches to pain management, including
common analgesic medications and nonpharmacologic
strategies.

B) Neuropathic Pain: results from a pathophysiologic
process that involves the peripheral or central nervous
system. Examples include diabetic neuropathy, trigeminal
neuralgia, post-herpetic neuralgia, poststroke central or
thalamic pain, and postamputation phantom limb pain.
These pain syndromes do not respond as predictably as do
nociceptive pain to conventional analgesic therapy.
However, they have been noted to respond to
unconventional analgesic drugs, such as tricyclic
antidepressants, anticonvulsants, or antiarrhythmic drugs

[8].
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Nociceptive pain

The use of analgesics for the treatment of acute pain is the
same as for non-palliative care patients. The treatment of
chronic pain is often poorly managed and requires a
different approach. There are evidences of undertreatment
especially among elderly people [4].

According to World Health Organization treatment is
escalated in an orderly manner from non-opioid to weak
opioid to strong opioid - "Analgesic Ladder"(Tables 3 and
4) [24].

There is a scarcity of published data relating to opioid use
in the elderly. The only international guidelines that are
available are from the American Geriatric Society, the
most recent being from 2002[8] which made a number of
important recommendations (Table 5).

Elderly’s
cautions

The pain management in older individuals follows the
same principles as in younger patients. However, the
approach may require modification because of
comorbidities or physiologic changes associated with
aging. Polypharmacy, defined as either the use of multiple
medications or the use of unnecessary medications, is
common in older people and increases the risk of adverse
drug reactions, nonadherence, and increased cost. Several
drugs used to treat pain, such as opioids, tricyclic
antidepressants, gabapentin, and pregabalin, are among
those associated with sedation, dizziness, and falls,
particularly in frail or vulnerable elderly patients. Aging is
associated with clinically important changes in
pharmacokinetics and  pharmacodynamics.  Drug
absorption is generally unchanged, but studies of drug
distribution reveal increased plasma concentration of
water-soluble drugs and increased half-life of fat-soluble
drugs in older adults. For all opioids half-life of the active
drug and metabolites is increased in the elderly. It is,
therefore, recommended that doses be reduced, a longer
time interval be used between doses, and creatinine
clearance be monitored [3, 8]. Table 6 shows the
age-related changes in hepatic metabolism and renal
excretion.

particularities and

A) Non-Opioids:
acetylsalicylic  acid
acetaminophen.

the non-opioid analgesics include
(ASA), other NSAIDs, and

1) NSAIDs: The gastrointestinal harm induced by
NSAIDs may be the most prevalent adverse event
associated with this drug. Gastrointestinal adverse events
are more likely to occur with long-term use and with
higher doses of the NSAID. Advanced age is a risk factor
for gastrointestinal complications and a proton pump
inhibitor or misoprostol should be used during the
treatment with the NSAIDs. The use of COX-2 inhibitors
may reduce the risk for gastrointestinal events; however,
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this benefit is negated if the patient is using aspirin, even
at low doses. The cardiotoxicity of the NSAIDs in the
elderly is of particular concern. The patient populations
most likely to be prescribed NSAIDs for pain relief are
often the same populations with cardiovascular risk factors
and it does not appear that the toxic effects can be avoided
by restricting their use to short durations. Selection of
therapy must weigh cardiovascular risk as well as benefit,
other risks of therapy, and costs. The cardiovascular risks
first appeared to be a class effect of the COX-2
(cycloxygenase-2) inhibitors. Naproxen and ibuprofen
appear to be the safest with respect to cardiovascular risk,
when specifically measuring cardiovascular events and
mortality. Naproxen appears to convey a statistically
significant protective outcome in terms of cardiovascular
events however for those with cardiovascular disease or
risk factors for ischemic heart disease the American Heart
Association  recommends  acetaminophen,  aspirin,
tramadol, and opioid analgesics as firstline therapy.
Although the rate of NSAID-induced nephrotoxicity has
been estimated to be low (1-5%) the NSAIDs, including
COX-2 inhibitors, must be used cautiously or not at all in
patients with predisposing renal conditions. It is important
to monitor blood pressure, weight, and serum creatinine
and potassium concentrations when appropriate, use the
lowest dose possible, and consider limiting dietary salt
intake [6, 24].

2) Acetaminophen: The adverse effects are liver and renal
toxicity and caution is necessary in patients with liver
damage. The total dose per day should not exceed 4000
mg of acetaminophen [26].

B) Weak Opioids: the weak opioid analgesics include
tramadol and codeine. Tramadol has a ceiling effect for
analgesia and can lower the seizure threshold. Anorexia,
nausea and vomiting, constipation and dizziness are
frequent side effects. The most common adverse reactions
with codeine are constipation and drowsiness. Codeine can
depress central nervous system. Both tramadol and
codeine require dose adjustment for renal impairment.

C) Strong Opioids: all opioids are considered effective
in cancer and non-cancer pain management, but no well
designed specific studies in the elderly patient are
available. Higher opioid doses are often needed for
neuropathic pain than for nociceptive pain. With all
opioids, the adverse reactions and events can be limited by
using lower starting doses, longer dose intervals, and slow
titration; however, constipation, nausea, and vomiting
often require prophylaxis or therapy. Patients never
become tolerant to the constipating effects of opioids.
Always start stimulant laxative/softener combination with
opioids. Other common adverse reactions with opioids use
include  sedation, impaired judgment, impaired
psychomotor function and respiratory depression [8, 27,
28].

D) Adjuvant Drugs: the adjuvant drugs (Table 4) may be
necessary for one of three reasons[24]:
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e to treat the adverse effects of analgesics (e.g.
antiemetics and laxatives);

e to enhance pain relief (e.g. a corticosteroid in nerve
compression pain and a anticonvulsant in neuropathic
pain);

e to treat concomitant psychological disturbances such
as insomnia, anxiety and depression (e.g. night sedatives,
anxiolytics, antidepressants).

Elderly is a population at risk for developing side effects of
drugs acting on central nervous system. Dizziness,
somnolence or sedation, and peripheral edema are reported
common side effects of anticonvulsants. Dry mouth and
somnolence or sedation are reported side effects of
tricyclic antidepressants and benzodiazepines [29].

Neuropathic pain

The exclusion of older adults with comorbidities and the
underrepresentation of the “old old” (people >80 years)
are phenomena seen in clinical trials of medications for
neuropathic pain [3, 30].

Neurophatic pain can require higher doses of opioids.
Table 7 shows drug classes, examples and adverse
reactions of the pharmacological treatment of the
neuropathic pain.

Palliative sedation

Palliative sedation therapy (PST) is a controversial issue.
When other treatments fail to relieve suffering in the
imminently dying patient, PST may be a valid palliative
care option. PST is defined as the use of specific sedative
medications to relieve intolerable suffering from refractory
symptoms by a reduction in patient consciousness, using
appropriate drugs carefully titrated to the cessation of
symptoms. The initial dose of sedatives should usually be
small enough to maintain the patients' ability to
communicate periodically. In the case of continuous and
deep PST, the disease should be irreversible and advanced,
with death expected within hours to days. Midazolam
should be considered first-line choice [31].

Conclusions

Both pharmacologic and nonpharmacologic approaches
should be considered to treat pain in elderly at the end of
life. It is difficult to make specific recommendations about
the long-term use of complementary and alternative
therapies but it is important that clinicians not leave
patients with a sense of hopelessness as a result of their
efforts to discourage unapproved but benign therapies. The
sequential use of analgesics drugs according the WHO
ladder is a relatively inexpensive yet effective method for
relieving pain. All opioids are considered effective and are
used in cancer and non-cancer pain management, but no
well designed specific studies in the elderly patient are
available. To relieve suffering in the imminently dying
patient palliative sedation may be a valid palliative care
option.
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Table 2 NCCAM classification of CAM interventions and their brief description [22]

NCCAM Classification and Type of CAM

Brief Description

Alternative medical systems
Homeopathy
Acupuncture
Reflexology

Mind-body medicine
Hypnosis

Imagery

Relaxation techniques

Support groups
Creative outlets, such as music

Biologic-based therapies
Dietary supplements, herbal

Dietary supplements, nonherbal

Manipulative and body-based methods
Massage, aromatherapy

Magnet/laser therapy

Energy therapies
Healing touch

Reiki

Using highly diluted substances based on the principle of like is cured by like

Stimulating specific discrete anatomic points known as acupuncture points by puncturing
the skin generally with a needle

Manual technique in which the reflexologist applies pressure to various reflex areas on the
patient’s feet and hands

Therapist suggests that a patient experience changes in sensation, thought, and behavior
that may not be accessible normally to the conscious mind

Uses the imaginative capacity of the mind to affect one’s physical, emotional, or spiritual
state

Although there are many relaxation techniques, the most popular is progressive muscle
relaxation; in progressive muscle relaxation, the patient is taught to systematically tense
and relax approximately 30 different muscle groups and have controlled deep breathing
Groups to help patients cope better with diseases including symptoms and behavioral and
emotional aspects

Music therapy includes an active intervention overseen by a music therapist and is
different from passive listening to music

A product (other than tobacco) taken by mouth that contains a dietary ingredient intended
to supplement the diet, including herbs (herbal supplement)
Dietary supplements that do not contain herbs, such as minerals and vitamins

Massage involves stroking and kneading the body in a systematic fashion; aromatherapy
involves the use of oils, extracts or essences from flowers and herbs
Use of magnets and lasers for therapeutic potential

Therapeutic touch involves the laying-on of hands by a therapist to enhance the patient’s
recovery by correcting energy imbalances

Channeling of energy through a Reiki practitioner to heal receiver’s spirit and physical
body; the energy healing usually involves therapeutic touch

NCCAM: National Center for Complementary and Alternative Medicine, CAM: Complementary and Alternative Medicine.

Table 3 World Health Organization (WHO) analgesic ladder [24]

Analgesics

Alternatives

Step 1 | Pain

non-opioid * adjuvant

Non-opioid: NSAIDs*, acetaminophen, acetylsalicylic acid

Step 2 | Pain persists or increases  weak opioid * non-opioid, * adjuvant Weak opioid: Codeine, tramadol
Step 3 | Pain persists or increases ~ Strong opioid, * non-opioid, * adjuvant  Strong opioid: Morphine, hydromorphone, oxycodone,

fentanyl, buprenorphine**

Placebo: there is no place for the use of placebo medications in the treatment of chronic pain in palliative care, it is unethical and will lead

to distrust if discovered by the patient.

*: non-steroidal anti-inflammatory drugs, **: buprenorphine: not available in Brazil

Table 4 Adjuvant drugs. Adapted from Doyle D, 2008[25]

Corticosteroids drugs for neuropathic pain
m Jocal anesthetic agents m NMDA * receptor antagonists

m antidepressants  w anticonvulsants

Drugs for bone pain
m bisphosphonates

Psychotropic drugs

m neuroleptics m anxiolytics m psychostimulants m cannabinoids

Muscle relaxants

m benzodiazepines m baclofen m dantrolene

Drugs for the adverse effects of analgesics

m laxatives m antiemetics

*NMDA: N-Methyl-D-aspartate
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Table 5 Recommendations of the American Geriatric Society for opioid use in the elderly

e Use the least invasive route for medication

Where possible, choose sustained release formulations

It may be necessary to switch opioids

Introduce 1 agent at a time, at a low dose, followed by slow dose-titration
Allow a sufficiently large interval between introducing drugs to allow assessment of the effect
Treatment should be constantly monitored and adjusted if required to improve efficacy and limit adverse events

Table 6 Age-related Changes in Hepatic Metabolism and Renal Excretion (Adapted from Schmader et al) [3]

Hepatic metabolism

Decreased clearance and increased half-life for drugs with oxidative metabolism or high hepatic extraction ratio

Renal excretion

Decreased clearance and increased half-life of renally eliminated drugs

Table 7 Drugs for neuropathic pain [3, 26, 30]

Drug Class Example Adverse Reactions

Anticonvulsants Gabapentin Somnolence, dizziness, ataxia, fatigue
Carbamazepine
Clonazepam
Pregabalin

Tricyclic antidepressants

SNRI* antidepressants

Topical anesthetic

Opioids

Nortriptyline
Desipramine

Duloxetine
Venlafaxine

Lidocaine patch 5%

Tramadol
Morphine
Oxycodone
Methadone

Agitation, anxiety, ataxia, confusion, constipation, xerostomia, arrhythmia,
flushing, heart block

Somnolence, headache, dizziness, insomnia, fatigue, nausea, xerostomia,
constipation, diarrhea, appetite decreased

Risk of burns during Magnetic Ressonance Imaging (MRI)

Anorexia, nausea, vomiting, constipation, drowsiness, decreased the seizure
threshold, somnolence, sedation

*SNRI: Selective Serotonin Norepinephrine Reuptake Inhibitors
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