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Abstract: The evaluation of pain and the subsequent issue of pain control is a clinical challenge
that all healthcare providers face. Pain in the elderly population is especially difficult given the
myriad of physiological, pharmacological, and psychological aspects of caring for the geriatric
patient. Opiates are the mainstay of pain treatment throughout all age groups but special atten-
tion must be paid to the efficacy and side effects of these powerful drugs when prescribing to a
population with impaired metabolism, excretion and physical reserve. In a random chart review
of 300 US veterans, 44% of those receiving an analgesic also received opioids. The increasing
use of opiates for pain management by healthcare practitioners requires that those prescribing
opioids be aware of the special considerations for treating the elderly. This article will address
the precautions one must take when using opiates in the geriatric population, as well as the side
effects and ways to minimize them.
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Introduction

The prevalence of pain in older adults is high. The care of older adults can occur in
varied settings ranging from independent living to long term care and palliative care.
Studies report the prevalence of pain in community-dwelling elderly at 25%-50%
and for nursing home residents as high as 70% (Ferrell 2003). The American Geriat-
rics Society (AGS) panel on persistent pain in older persons states that up-to 80% of
long-term care residents have substantial pain (AGS 2002), and 25% of those received
neither analgesic medication nor nonpharmacological treatment for their pain (Won
et al 2004). It is important to assess for pain, evaluate, treat, and recognize side effects
that may be associated with the pharmacologic management of pain in older adults.
This can be very challenging due to the alterations in opiate pharmacokinetics which
occur with normal physiologic aging. Other common problems that should be taken
into consideration when caring for older adults include polypharmacy, multiple com-
orbities, and the potential of more side effects or treatment failures (Linnebur et al
2005). It is important for those clinicians who provide care for elderly to have training
in the recognition of pain and the subtle behaviors associated with those patients who
may be in pain but are unable to communicate.

Many geriatricians provide care to elderly patients as part of a palliative care
treatment plan. According to the World Health Organization palliative pain manage-
ment ladder, patients with moderate to severe pain should receive opioid analgesics
as the mainstay of treatment (WHO 2006). Opiates are indicated for management
of both acute and chronic pain, as well as for the different classes of pain such as
nociceptive and neuropathic pain. Meta-analysis done by Furlan and colleagues
(2006) regarding effectiveness and side effects of opioids for chronic noncancer
pain concluded that opioids have better outcome than placebo in reducing pain and
improving functional activities, as well as being more effective for both nociceptive
and neuropathic pain. Opiates are commonly used in clinical care. A review of 300
randomly selected charts among the US veterans population noted that approximately
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75% of patients with chronic pain were prescribed at least
1 analgesic, and most received 2 or more. While nonste-
roidal anti-inflammatory drugs (NSAID) were the most
commonly prescribed class of analgesics, 44% of those
receiving an analgesic also received opioids (Clark 2006).
The American Geriatrics Society (AGS) 2002 Guidelines
for the Management of Persistent Pain in Older Adults
recommendations included simplifying the pain regimen,
avoiding polypharmacy, and beginning drugs at lower
dosages and titrating upward as needed (AGS 2002). The
guidelines also stressed the unacceptable risks associated
with nonselective NSAID use in elderly due to gastrointes-
tinal bleeding and new revisions by the AGS panel will be
developed due to the withdrawal of some COX-2 from the
US market. These guidelines also refer to opiates as pos-
sibly being appropriate in severe pain (AGS 2002). Thus,
it is imperative that providers be knowledgeable in the use
of opiates and their side effects.

Physiologic changes with aging

Opiates are highly varied, however except for fentanyl and
methadone, it is generally thought that they possess similar
pharmacokinetic activity. In general young adults, opiates
are rapidly absorbed in the gut, have high rate of first pass in
the liver, are conjugated in the liver, have metabolites, and
vary in distribution based on their differing protein affinity,
and then are excreted via bile to feces or via kidneys. It is
important to understand normal age-associated changes in
the pharmacokinetic and pharmacodynamic action of drugs.
Pharmacodynamic affects are complex and depend upon
poorly measured variables such as receptor function and
intracellular response which can alter drug action (Hughes
1998). Pharmacokinetic actions of drug absorption, distri-
bution, and elimination are more measurable. In general,
the rate at which certain drugs are absorbed can be altered
in the elderly because of decreased gastrointestinal transit
time and increased gastric pH secondary to use of proton
pump inhibitors, H, receptor antagonist, or antacids. With
aging, there are changes in body composition: increase in
adipose tissue, decrease in lean body mass and decrease in
total body water. These changes can affect drug distribution.
Therefore, lipophilic drugs tend to have greater volume of
distribution, and it can take more time to be eliminated from
the body (Linnebur et al 2005). Aging can also bring reduc-
tion in hepatic blood flow and volume which can decrease
metabolism of drugs (Tegeder et al 1999; AGS 2006).
Additional impairments in drug metabolism can occur
with impaired Phase I reactions which include oxidation,

hydroxylation, and dealkylation (Tegeder et al 1999). This
can specifically reduce the first pass affect of opiates in
elderly (Tegeder et al 1999). Elimination of drugs can be
altered with age related reductions in renal blood flow and
glomerular filtration rate. For opiates that have primary
renal clearance, such as morphine and hydromorphone,
decreases in GFR lead to more side effects (Davies et al
1996). The above changes generally cause drugs used in
elderly to be more potent and have a longer duration of
action than predicted.

Because of pharmacokinetic and pharmacodynamic
changes with aging, opioids should be started at the lower
dose, about 25%—-50% of the dose given to younger patients
(Clark 2001). Opioids that should be avoided in the older
patients include meperidine, propoxyphene, and tramadol.
Meperidine has active metabolites which can cause neuro-
excitation, nervousness, and seizures. Prophoxyphene has
not been shown to be more effective than placebo. Tramadol
is not recommended in patients who are taking serotonergic
medications or in those with underlying seizure disorders.
Tramadol binds to opioid receptors and inhibits the reuptake
of both norepinephrine and serotonin (AGS 2006). Codeine
can be used, however there should be recognition that there
is individual variability in its effectiveness dependent upon
drug metabolism into its seven active metabolites. Up to
30% of the population has been reported to be poor (PM)
hydroxylators of debrisoquine required for Codeine activation
(Yue et al 2001).

Commonly used opiates

Oral opioid medications are the most commonly prescribed
medications in palliative care and geriatrics. Step 2 opiates
ofthe WHO ladder generally consist of combination opiates
containing hydrocodone, oxycodone with acetaminophen, or
NSAIDs. These have ceiling limits based on the toxicity of
the acetaminophen- or NSAID-dosing. Short-acting agents
like oral morphine, hydromorphone, oxycodone, and codeine
are used alone or in combination with acetaminophen, aspirin
(ASA), or ibuprofen. Peak analgesic effect occurs within 60
minutes and the effect lasts for 2—4 hours in patients with
normal renal function. These medications can be dosed at a
4-hour interval if given alone or 6-hour intervals if used in
combination (APM 1992; PDR 2007; Thomson 2007).

It is important to understand that patients do not notice a
change in analgesic effects if dosage increases are less than
25% over baseline. Commonly used practice guidelines
include increasing dose by 50%—100% in patients with
moderate to severe pain, irrespective of starting dose, and
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25%-50% in patients with mild to moderate pain (EPERC
2007). Keep in mind that when using long-acting opioid
medications or infusions, do not increase infusion basal rate
more than 100% at any one point, irrespective of how many
bolus/breakthrough doses have been used in patients with
normal renal and hepatic functions. For elderly patients,
and for those with renal/hepatic dysfunction, dose escala-
tion percentages should be reduced. Dose escalation always
depends on half life of the medications. Short-acting oral
single agent opioids, can be safely escalated every 2 hours.
Sustained release oral opioids can be escalated every 24
hours. For fentanyl patch, methadone or levorphanol, no
earlier than 72 hours is recommended (Weissman et al 1996,
1999; Hanks et al 2005).

Although the AGS pain panel (2002) recommends around
the clock pain control versus “on demand” methods, there
maybe appropriate needs for using as needed orders (PRN).
When using PRN orders, it is important to use these orders
in a range to provide options, but narrow enough to ensure
safety, keeping in mind renal/hepatic functions of the indi-
vidual patients. The difference should be no more than 4
times the lowest dose. It is also important to acknowledge
patient’s exposure to opioids. In opioid naive patients, the
lowest dose is recommended as opposed to patients who have
received prior opioids with inadequate pain relief where a
higher dose is justified. In the older population, start low and
go slow monitoring side effects and pain tolerance. Debili-
tated patients or those with respiratory insufficiency are more
at risk for hypoxia if over sedated. It is important to take into
consideration, the patient’s needs and involve families and
close loved ones when making decisions and when providing
education about opiates. It is also a useful tool to document
patient response to PRN dosing so as to more accurately
tailor their pain regimen (Gordon et al 2004).

Opiate equianalgesic potency tables are not precise and
vary slightly based on the source; they should be used only
as guides. Commonly reported equianalgesic tables include
the following (short acting formulations, oral) (VA/DoD
2007):

Morphine 30 mg

Oxycodone 15-30 mg

Hydrocodone 30 mg

Hydromorphone 7.5 mg

Codeine 180-200 mg

Methadone is highly variable depending on previous opi-

AR e

ate dose
A new opiate to the market in 2006 is oxymorphone.
Oral oxymorphone IR/ER tablet formulations are a

semisynthetic opioid receptor agonist structurally similar to
hydromorphone. Elderly patients can have increased plasma
levels and systemic effects (Guay 2007). Few studies pub-
lished on the equianalgesic potency of oxymorphone report
that it has an equianalgesic dose ratio of 2:1 compared with
oxycodone (Gabrail et al 2004).

When converting from one opiate to another, the new
opiate should be given at 50% to 67% of the calculated dose
for all opiates, except fentanyl and methadone, to allow for
incomplete cross-tolerance. Cross-tolerance effects can cause
the new opiate to have more adverse effects and analgesic
properties. Conversion to fentanyl should be based on the
manufacturer guidelines. Methadone conversion should be
done by experienced providers as the relationship is non
linear to the prior dose of opiates (Chau and Mason 2005).

Treatment goals

¢ Pain control with limited side effects
e Around the clock dosing

e Asneeded for breakthrough pain

©  Avoidance of polypharmacy and multiple drug agents.
It is preferred that one opiate be used and titrated
to effect instead of multiple small doses of varying
opiates. As elderly take many concomitant drugs,
prescribers of opiates should also recognize potential
drug interactions such as antifungals and methadone
that can lead to elevated levels of opiates and toxicity
(Thomson 2007).

O ARecognition of pain triggers, particularly among
cognitively impaired elderly. In cognitively impaired
residents, activities or treatments that have caused
pain in the past should be anticipated as causing
pain in the future. Pain should also be anticipated:
cognitively impaired elders should be premedicated
(Hutt et al 2007).

O Adual therapy targeted towards the individual pain
assessment, with recognition of the following:

1. American Pain Society (Miaskowski et al 2005)
and AGS (2002) both emphasize the importance
of obtaining the patients’ self-report of pain when-
ever possible.

2. Dementia is prevalent and may impair the percep-
tion of pain, ability to report pain, ability to recall
pain sensation for evaluating relief, and the ability
to communicate about relief. Thus, the potential
for unrelieved and unrecognized pain is greater
among those who cannot reliably evaluate and/or
verbally express their discomfort (AGS 2002).
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Side effects

Nausea

Furlan and colleagues (2006) did a meta-analysis of effective-
ness and side effects of opioids and found that nausea was
the most significant side effect 14% (95% Confidence inter-
val 4%-25%). The mechanism of action of opioid-induced
nausea is through the direct stimulation on chemoreceptor
trigger zone (CTZ), which detects noxious chemicals in the
blood and sends signals to the vomiting center (VC) in the
medulla and initiates the vomiting reflex. The other mecha-
nisms are through the direct stimulation of the vestibular
apparatus and anticholinergic effects on the gastrointestinal
system (Gordon et al 2004).

Constipation

Opioid peptides and opioid receptors are distributed along
the gastrointestinal (GI) tract, indicating endogenous opiates
released peripherally may modulate GI motor and secretory
functions. Most opiates that have a selective or predominant
mu agonist activity inhibit gastric motility and delay gastric
emptying by acting centrally; delta and kappa agonist are
inactive when injected systemically. This increase in colonic
motility and the delay in colonic transit are associated with a
reinforcement of tonic contractions and reduced propulsive
waves. This in turn leads to opiate induced constipation
(Bueno and Fioramonti 1988).

Walsh (1984) conducted studies regarding opiate-induced
constipation in hospice patients in Florida and found that 40%
to 64% of hospice patients with cancer have been found to
have constipation. Walsh also concluded that constipation is
the most common side effect of morphine in hospice patients
with a prevalence of 48% and it impacted negatively on qual-
ity of life. Management of constipation is important in patients
who are taking opioids which can sometimes lead to serious
complications. Unlike other side effects of opioids, there is
no tolerance effect on constipation, so treatment of constipa-
tion should be initiated preventively at the same time when
opioid therapy is started. Combined use of stool softeners and
stimulant laxatives are recommended (Walsh 1984).

Urinary retention

Urinary retention is the anticholinergic side effect of opioids
and can be secondary to opioid-induced constipation (Meier
et al 1998).

Central nervous system adverse effects
Sedation and mild cognitive impairment are the other com-
mon side effects of opioids in elderly (Hayes et al 2007).

Combinations of opioids and other central nervous system
(CNS) depressant drugs such as barbiturates, benzodiaz-
epines, antidepressants, and antipsychotics may have additive
effects on sedation. Since most of the elderly are on poly-
pharmacy, a careful review of medications is crucial while
they are on opioid therapy (Cherny et al 2001). Myoclonus
is the other CNS adverse effect and occurs in patients with
chronic opioid therapy. It appears to be dose related and more
common with oral morphine than parenteral which suggests
it may be due to a production of morphine metabolites by the
liver (Cherny et al 2001).

Pruritis
Pruritis develops in about 2%—10% of patients with opioid use
(Cherny et al 2001). This generally resolves within one week.

Respiratory depression

The agonist activity of opioids at the [1-opiate receptors is
very important clinically in the alleviation of pain. However;
it is also the cause of an unwanted side effect which is the
marked depression of breathing that can complicate their
clinical administration and be potentially life threatening
when opiates are abused (McCrimmon and Alheid 2003).
The degree of respiratory depression depends upon the serum
level of opioids. First, patients become somnolent, and then
they become less arousable and finally obtunded. The pat-
tern of respiration becomes shallower and slower. Naloxone
is the opioid receptor antagonist and is not recommend for
use until the patient’s respiratory rate is less than 8 breaths
per minute or the oxygen saturation is less than 90%. This
is done to avoid pain crisis and acute withdrawal symptoms
(Ferrell 2003; AGS 2006).

Opioid-induced hyperalgesia

Patients who are receiving increasing doses of opioids may
have opioid-induced hyperlagesia. This is the phenomenon
of increasing sensitivity to both pain (hyperlagesia) and
nonpainful stimuli (allodynia). The mechanism of action is
due to toxic metabolites of opioid (morphine-3-glucuronide
(M3G) or hydromorphone-3-glucronide (H3G), activation of
N-metyl-D-asparate (NMDA) receptors in the CNS. Since
it is due to the effect of toxic metabolites, the other opioid
hyper excitability effects such as myoclonus, delirium or
seizures can also be present (Kranz et al 2003).

Cardiovascular system
QT prolongation and torsades de pointes were found to
take place in individuals infected with HIV and treated
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with methadone (Clark 2001). Methadone dose correlated
positively with the QTc interval prolongation. This finding
supports the possibility that methadone contributed to the
development of arrhythmias (Gil et al 2003).

Endocrine

Opioids have effects on two levels in the endocrine system:
hypothalamic-pituitary-adrenal axis and also on the
hypothalamic-pituitary-gonadal axis resulting in reduced
serum luteinizing hormone, cortisol levels and increased
prolactin levels (Ballantyne and Mao 2003). Diminished bone
density, decreased libido and impaired sexual performance
are reported with chronic opiate use. Heroin use results
in acute suppression of luteinizing hormone (LH) release
from the pituitary followed by a secondary drop in plasma
testosterone levels (Mirin et al 1980).

Management of opioid side effects
The recommendations from The European Association of
Palliative Care (EAPC) Research Network for management
of opioid side effects include:
1. Dose reduction
2. Symptomatic management of the adverse effects using

drugs targeting the symptoms
3. Opioid rotation

Switching the route of administration.

If pain is well controlled, but there are adverse effects,
a reduction in dose of opioids gradually will help in resolv-
ing the adverse effects while maintaining pain relief. Some
adverse effects such as drowsiness, delirium, and myoclonus
occur in direct relation to the dose which may be reversed by
dose reduction. The recommend dose reduction is 25%—50%.
If the dose reduction interferes with efficacy of pain control,
it is recommended to add adjuvant therapy such as steroids,
neurontin, or low dose tricyclic antidepressants (Cherny
et al 2001).

Conclusion

Although pain management can be subjective and fraught
with potential adversity, the goal for all healthcare provid-
ers should be to control patients’ pain while limiting side
effects. Knowledge about pain therapy can assist in achiev-
ing the goals of pain management. The elderly population
is especially challenging when one has to consider all of the
pharmacodynamic changes that occur with normal aging.
The side effect profile of opiates is similar for all age groups;
however the elderly population is at a greater risk for these
side effects given their comorbidities and high incidence

of polypharmacy. Using opiates appropriately and at the
most efficacious dosage for the severity and type of pain
becomes crucial in the elderly. Knowing how to increase
medications and to move between the different classes is
also necessary in the safe and successful management of
pain. Adjuvant therapy with other nonopioid pain relievers
should be encouraged and in fact a standard practice in pain
management. Properly evaluating and treating pain in all
types of elderly patients and clinical scenarios should be the
goal of all clinicians.

References

[AGS] American Geriatrics Society. 2006. Geriatrics Review Syllabus:
A Core Curriculum in Geriatric Medicine. Sixth Ed. New York, NY:
American Geriatrics Society, pp. 140-7.

[AGS] American Geriatrics Society. 2002. The management of persistent
pain in older persons. J Am Geriatr Soc, 50:S205-S224.

[APM] Acute Pain Management Guideline Panel. 1992. Acute Pain Manage-
ment: Operative or Medical Procedures and Trauma Clinical Practice
Guideline. AHCPR Publication No. 92-0032. Rockville, MD: Agency
for Health Care Policy and Research, US Department of Health and
Human Services, Public Health Service.Bryan D. Hayes, Wendy Klein-
Schwartz, Fermin Barrueto Jr, Polypharmacy and the Geriatric patient:
Clin Geriatr Med, 23 (2007) 371-390.

Ballantyne JC, Mao J. 2003. Opioid therapy for chronic pain. New Engl J
Med, 349:1943-53.

Bueno L, Fioramonti J. 1988. Action of opiates on gastrointestinal function.
Baillieres Clin Gastroenterol, 2:123-39.

Chau DL, Mason MN. 2005. Methadone in end-of-life pain management.
J Opioid Manag, 1:244-8.

Cherny N, Ripamonti C, Pereira J, et al; Expert Working Group of the
European Association of Palliative Care Network. 2001. Strategies to
manage the adverse effects of oral morphine: an evidence-based report.
J Clin Oncol, 19:2542-54.

Clark J. 2006. Chronic pain prevalence and analgesic prescribing in a general
medical population. J Pain Symptom Manage, 23:131-7.

Clark PM. 2001. Pharmacologic pain management on the elderly cancer
patient. Presented at the 26th Congress of the Oncology Nursing Society.
May 17-20, 2001. San Diego, CA.

Davies G, Kingswood C, Street M. 1996. Pharmacokinetics of opioids in
renal dysfunction. Clin Pharmacokinet, 31:410-22.

[EPERC] End of Life/Palliative Education Resource Center. 2007. Advanc-
ing End of Life Through an Online Community of Educational Scholars
[online]. Accessed on Dec 17, 2007. URL: http://www.eperc.mcw.edu.

Ferrell BA. 2003. Managing pain and discomfort in older adults near the end
of life. Presented at the American Geriatrics Society Annual Scientific
Meeting, May 14, 2003, Baltimore, MD. Annals of Long-Term Care,
12(2); February 2004.

Furlan AD, Sandoval JA, Mailis-Gagnon A, et al. 2006. Opioids for chronic
noncancer pain: a Meta-analysis of effectiveness and side effects.
CMAJ, 174:1589-94.

Gabrail NY, Dvergsten C, Ahdieh H. 2004. Establishing the dosage equiva-
lency of oxymorphone extended release and oxycodone controlled
release in patients with cancer pain: a randomized controlled study.
Curr Med Res Opin, 20:911-18.

Gil M, Sala M, Anguera I, et al. 2003. Qt prolongation and Torsades de
Pointes in patients infected with human immunodeficiency virus and
treated with methadone. Am J Cardiol, 92:995-7.

Gordon DB, Dahl J, Phillips P, et al. 2004. The use of “as-needed” range
orders for opioid analgesics in the management of acute pain: a consen-
sus statement of the American Society for Pain Management Nursing
and the American Pain Society. Pain Manage Nurs, 5:53-8.

Clinical Interventions in Aging 2008:3(2)

277



Chau et al

Guay DR. 2007. Use of oral oxymorphone in the elderly. Consult Pharm,
22:417-30.

Hanks G, Cherny NI, Fallon M. 2005. Opioid analgesic therapy. In: Doyle D,
Hanks G, Cherny N, et al. eds. Oxford textbook of Palliative Medicine.
3rd Ed. New York, NY: Oxford Univ Pr.

Herr K. 2002. Chronic pain: challenges and assessment strategies. J Gerontol
Nurs, 28:20-7.

Hughes SG. 1998. Prescribing for the elderly patient: why do we need to
exercise caution? Br J Clin Pharmacol, 46:531-3.

Hutt E, Buffum MD, Fink R, et al. 2007. Optimizing pain management in
long term care residents. Geriatrics Aging, 10:523-7.

Jones KR, Fink R, Pepper G, et al. 2005. Nursing home resident barriers
to effective pain management: why nursing home residents in pain may
not seek pain medication. J Am Med Dir Assoc, 6:10-17.

Krantz MJ, Kutinsky IB, Robertson AD, et al. 2003. Dose-related effects
of methadone on QT prolongation in a series of patients with torsade
de pointes. Pharmacotherapy, 23:802-5.

Linnebur SA, O’Connell MB, Wessell AM, et al. 2005. Pharmacy practice,
research, education, and advocacy for older adults. ACCP white paper.
Pharmacotherapy, 25:1404-5.

McCrimmon DR, Alheid GF. 2003. On the opiate trail of respiratory depres-
sion. Am J Physiol Regul Integr Comp Physiol, 285:R1274-5.

Mirin SM, Meyer RE, Mendelson JH, et al. 1980. Opiate use and sexual
function. Am J Psychiatry, 137:909-15.

Meier DE, Morrison RS, Ahronheim JC. 1998. Palliative Care. In: Duthie
EH Jr, Katz PR eds. Practice of Geriatrics, 3rd ed. Philadelphia, PA:
W.B. Saunders Company.

Miaskowski C, Cleary J, Burney R et al; American Pain Society. 2005.
Guideline for the Management of Cancer Pain in Adults and Children.
Glenview, IL: American Pain Society.

[PDR] Physicians Desk Reference. 2007. Welcome to PDR.Net [online].
Accessed on Dec 17, 2007. URL: http://www.pdr.net/.

Tegeder I, Lotsch J, Geisslinger G. 1999. Pharmacokinetics of opioids in
liver disease. Clin Pharmacokinet, 37:17-40.

Thomson. 2007. Thomson Healthcare [online] Accessed on Dec 17, 2007.
URL: http://www.micromedex.com.

[VA/DoD] Veterans Affairs/Department of Defense. 2007 Clinical prac-
tice guideline for the management of opioid therapy for chronic pain:
Medications pocket guide [online]. Accessed on Dec 17, 2007. URL:
http://www.oqp.med.va.gov/cpg/cot/G/OT_Med.pdf#tsearch="fentany
1%20equianalgesic%20conversion.

Walsh TD. 1984. Oral morphine in chronic cancer pain. Pain, 18:1-11.

Weissman DE, Ambuel B, Hallenbeck J. 1999. Improving End-of-Life Care:
A resource guide for physician education. 3rd Edition. Milwaukee, WI:
Medical College of Wisconsin.

Weissman DE, Burchman SL, Dinndorf PA, et al. 1996. Handbook of cancer pain
management. 5rd ed. Madison, WI: Wisconsin Cancer Pain Initiative.
[WHO] World Health Organization. 2006. WHO’s pain ladder [online].
Accessed on April 15, 2006. URL: http://www.who.int/cancer/pallia-

tive/painladder/en/

Won AB, Lapane KL, Vallow S, et al. 2004. Persistent nonmalignant pain
and analgesic prescribing patterns in elderly nursing home residents.
J Am Geriatr Soc, 52:867-74.

Yue QY, Hasselstrom J, Svensson JO, et al. 1991. Pharmacokinetics
of codeine and its metabolites in Caucasian healthy volunteers:
comparisons between extensive and poor hydroxylators of debrisoquine.
Br J Clin Pharmacol, 31:635-42.

278

Clinical Interventions in Aging 2008:3(2)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


