IMPROVING

GERIATRIC DRUG THERAPY

by GINETTE A. PEPPER & LAURENCE J. ROBBINS

H ealthcare professionals and so-
ciety in general harbor ambiva-
lent beliefs abour drug therapy. Most
of us anticipate that drugs will evenru-
ally control, or even cure, many age-
related diseases, On the other hand,
there is a growing unease about the
hazards of medications, which range
from minor discomforts that diminish
quality of life to life-threatening toxic-
iry. Some clinicians and patients have
responded to these threats with a ni-
hilistic artitude toward drugs, burt
most recognize that rarional drug
therapy requires weighing the rela-
tive risks and benefirs of each drug for
the individual parient. It i$ inappro-
priate to prescribe medications for
each symptom presented by the el-
derly and similarly irrational 1o deny
the benefits of therapy to an Individ-
ual merely because of advanced age,

Inadequate research in geriatric
pharmacology has resulted in serious
limitations in the data base needed
for making clinical decisions about
the relative risks and benefits of drug
therapy for the elderly. Despite the
observation that the elderly are often
the beneficlaries (or vicims) of new
pharmacologic agents, drug studies
seldom have included subjects over
65 years old. Even less cornmeon are
subjects over 75 years of age, al-
though gerontologists and pharma-
cologists now recognize thar re-
sponse to illness and medicarions is
most likely to be altered in this “old-
ald" population. The purposes of this
article are to survey the currenr stare
of knowledge in geriatric pharmacol-
ogy and to anticipate, based upon cur-
rent issues and trends over the past 10
years, the sclentfic and technological
advances likely to promote improved
drug therapy for the elderly in the
next decade.

ASSESSING BENEFITS
It is important, but often difficult,
1o distinguish berween normal aging
effects and the manifestations of dis-
ease, since medication may be of
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benefir in disease bur constitute only
risk of adverse effects in its absence,
Diagnostic criteria defined in young-
er populations may resulr in over-
diagnosis of the elderly. For example,
if norms for the glucose tolerance test
developed in 30-year-olds are applied
10 70-year-olds, 50 percent of the el-
derly are classified as diabetic, Yet
there is currently linle evidence to
support the notion thar vigarous con-
tral of blood glucose in the elderly
will delay or prevent lethal sequelae
such as renal failure, as such action
might in young diabetics (Davidson,
1982). Indeed, attemprs 1o normalize
blood glucose in older patients are
dangerous since their blunted re-
sponse to catecholamines (like epi-
nephrine released during swess) may
mask the warning signs of hypoglyce-
mia. Similar problems arise in defin-
ing and treating hypertension in the
elderly. While several studies indicate
that patients in younger populations
benefir from reacment, a recent study
of 155 subjects over 80 years of age
suggests no reduction from cardio-
vascular morbidity accruing from
treatment of hypertension (Amery €t
al,, 1986).

Extrapolating information abourt
the benefits of drug therapy for the el-
derly from studies can be misleading,
as exemplifed by a study of lidocaine
for prevention and treatment of ven-
rricular fibrillation during acure
myocardial infarction (Lie et al,,
1974). While the study supported the
efficacy of the arrhythmia drug in re-
ducing episodes of arrhythmia and
mortality, patients over 70 were ex-
cluded from the study. Of 141 pauents
over 70 who were excluded and un-
reared, only one developed ventricu-
Jar fibrillation, compared 1o nine of
the 105 untreated younger subjects in
the control group. Because the inci-
dence of adverse effects was 10 times
higher in treated subjects over 60 (60
1o 69 years old) than in vounger pa-
ients, the investigator concluded that
the benefit of rearment of older pa-
tients with lidocaine did not outweigh

the risks. Unfortunately, these conclu-
sions were buried in the text of the re-
port and would not have been appar-
ent to the clinician who read only the
abstract.

Elderly patients often present with
atypical signs and symproms of dis-
case, keading to incorrect diagnosis
and treatment aimed at the wrong dis-
ease. Nonspecific symptoms such as
poor appetite, falling, incontinence,
dizziness, acute confusion, and
weight loss may be manifestations of
diseases as diverse as anemia, pneu-
monia, acuie cholecystitis, and
myocardial infarction. Failure to re-
spond 1o drug therapy or drug toxic-
ity may be harbingers of misdiagnosis
rather than medication failure
(Ouslander, 1981).

The number of studies addressing
the manifestations of diseases in the
elderly and conirolled trials to deter-
mine the effects of drug trearment on
morbidity and morrality in this popu-
lation is steadily increasing, Although
deficirts in the research base necessary
to assess the benefits of drug therapy
will persist, clinicians will increas-
ingly be challenged to keep abreast of
findings relevant to clinical decision-
making.

ASSESSING RISKS

Although the elderly may be less
likely to report adverse drug effects
unless specifically questioned, stud-
ies show thart they are rwo 10 seven
umes more likely to experience an
adverse drug effect than are younger
adults (Hurwitz, 1969; Sied] et al,
1966; Williamson and Chopin, 1980).
Because homeostatic mechanisms re-
spond slowly and aré less compéetent
in older aduhs, an adverse drug reac-
tion that would be a minor inconveni-
énce to a young adult could prove cat-
astrophic for an elder in the eighth or
ninth decade (Gerber, 1982). Several
factors contribute 1o the higher inci-
dence of adverse drug eflects in the
elderly, the most imporiant of which
is polypharmacv, or exposure to mul-
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tiple agents (Williamson, 1980). In ad-
dition, drugs may complicate age-
related physiologic and neuropsychi-
arric changes and increase suscepti-
bility to diseases common among the
elderly.

Anticholinergic (atropine-like)
drugs illustrate these problems. Over
800 prescription and nonprescription
products marketed in the United
States, including antihistamines, anti-
spasmodics, antidepressants, and
anupsychotic agents, have anticholin-
ergic properties. Studies indicate that
between 30 percent and 60 percent of
nursing home patients receive anti-
cholinergic drugs, and up to 30 per-
cent simultaneously receive two or
more such agents (Blazer et al,, 1983;
Pepper, 1985; Seifert et al., 1983). An-
ticholinergic effects include memory
impairment, confusion, amxia (im-
paired ability to coordinat¢ move-
ment), dry mouth, urinary hesitancy
and retention (especially in men with
prostatic enlargement), and constipa-
tion. The severity of some of these ef-
fects are evident—for example, uri-
nary retention, which can lead w0
renal damage—burt some of the ef
fects, such as dry mouth, are often dis-
missed as minor inconveniences. Yet
dry mouth can contribute 10 dental
caries, denture intolerance, reduced
raste, mucosal infecrions, malnurri-
tion, and difficult speech (Epstein,
1882, Navazesh and Ship, 1983; Todd,
1982). Evidence that cholinergic def-
icit is 4 factor in memory loss in the
elderly and in Alzheimer’'s dementia
has led 1o specularion that anticholin-
ergic drugs consritute a risk to cogni-
tive functioning in this group (Davies
and Maloney, 1976; Sastry, 1984). One
study (Pepper, 1985) suggested that
use of drugs with anticholinergic ac-
tivity increases postural sway, which
has been linked prospectively and
retrospectively to falls in the elderly
(Overstall, et al., 1977; Overstall,
1980; Sheldon, 1963).

Recognition of physiologic alrera-
tions of aging can aid identificarion of
preventable complications of medica-
tions. Lipsitz and associates (1983)
noted postprandial orthostaric de-
clines (declines when standing after
meals) in blood pressure averaging
1510 25 mm Hg among nursing home
patients raking no antihypertensive
medications, Prescription of antihy-
pertensive medications 1o be taken at
mealktime may exacerbate these
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orthostaric changes, producing dizzi-
ness, syncope (light-headedness),
and risk of falls. Scheduling medica-
rion administrarion 1o minimize drug
effects after meals and extra diligence
in safety measures during this period
could alleviate these porential ad-
Verse events.

The elderly may demonstrate
unique compensatory mechanisms
that can be compromised by drug
therapy. For example, in srudiés com-
paring cardiac function of apparenty
healthy young and elderly people
withour evidence of coronary artery
disease, older subjects did not experi-
ence increased heart rate in response
10 exercise as younger subjecrs did,
but the older subjects did have in-
creased stroke volume to sustain car-
diac ourput and mainrain a level of ex-
ercise tolerance comparable to the
younger subjects (Rodeheffer er al,
1984). Therefore, drugs such as beta-
adrenergic receptor blockers and cal-
cium channel antagonists, which de-
crease myocardial contractility
(stroke volume), may have greater
toxicity in the elderly who are more
dependent on myocardial contractil-
ity to meet increased cardiac de-
mands during exercise.

Drug interactions. Drug interac-
tions constitute a subser of adverse
drug reacrions, and muludrug ther-
apy ohviously increases the risk of
this problem, While the incidence of
drug interaction may be as high as 9
percent for hospitalized elders re-
cewving two or more drugs, less than 1
percent are in danger of serious se-
quelae due 1o drug interactions. The
risks for life-threatening reactions
may be higher, however, for elderly
residents in longterm-care sertings
(Lamy, 1986). Because of age-related
changes in drug disposition (see be-
low), older patients appear 1o be
more susceptible than younger pa-
tiens to drug interacrions resulting
from competition for albumin bind-
ing (such as hypoglycemia from the
interaction of the oral antidiabetic
agent, tolbutamide, and sulfonamide
antibiotics) and those resuliing from
inhibition of microsornal enzymes
(such as decreased memholism of
diazepam when concurrently admin-
isrered with cimetidine). However,
the elderly appear to be less likely to
develop clinically significant effects
from drug interactions involving the
induction of microsomal enzymes

(such as increased theophylline me-
rabolism in smokers) (fJennings <t al.,
1985; Vestal, 1982).

Some of the drug interactions may
be quire complicated, such as the in-
creased hypoprothrombinemic ef-
fects of warfarin when coadminis-
tered with sulindac. This interaction
occurs only in patients having a defect
in the wbular secretion of potassium
that causes decreased clearance of
sulindac, enhancing the activity of
warfarin (Garella and Matarese,
1984).

Compliance. Noncompliance and
errors in self-administration of drugs
constiture another potential risk of
drug therapy. Many srudies indicate
that 40-50 percent of parients do not
take medications as prescribed. [t is
commonly thought that older patients
are more prone o noncompliance,
although several studies dispute this
presumption (German et al, 1982).
There are many reasons for the fail-
ure of an elderly person to rake medi-
cadons as intended by the prescriber.
Prescription of multiple medications
or complex regimens conuribute sig-
nificantly 0 noncompliance. Wein-
traub and associates (1973) identified
a compliance rate of 82 percemt for
patients taking only digoxin, but the
rare declined to 60 percent when the
regimen also included a diuretic and
porassium. Hence, the prescription of
“benign” drugs (those that cannor do
any harm and may do some good) ac-
tually may compromise the effective-
ness of crucial therapy.

Besides complex regimens, factors
that compromise compliance are the
use of child-proof containers, confus-
ing insrructions given verbally or
written on the label, inability to swal-
low a large tablet, and hoarding of old
medications (Anderson, 1974). How-
ever, intentional noncompliance is
very common in the elderly and may
at times be appropriate (Cooper et
al,, 1982),

In summary, the porential risks of
drug therapy in the elderly are di-
verse and complex, ranging from
side-effects 1o drug interactions and
noncormpliance. Much remains un-
known about the incidence of specific
adverse drug effects and effective
methods o minimize these risks, Fur-
ther, studies have not consistently
documented thar decreasing the
number of medications, patient edu-
cation, or rmeémory aids improve com-
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pliance in the elderly (German et al,,
1982). Until there are consistency and
rigor in the definition and measure-
ment of adverse drug effects, of com-
pliance, and of clinically significant
drug interactions, divergenr conclu-
sions will continue to characterize re-
search on this aspect of geriatric phar-
macology.

DRUG DISPOSITION

Research in geriatric pharmacol-
ogy is best established in the specialty
of pharmacokinetics (disposition of
drug by the body). Progress in this
area over the past decade has been re-
markable, and this trend is likely 1o
continue with the implemenrarion of
proposed Food and Drug Administra-
tion guidelines for clinical evaluation
of drugs being developed for use in
the elderly, In the early 1970s, the
state of knowledge abour pharmaco-
kinetics and pharmacodynamics (ac-
uon of drug on the body) consisied
primarily of the following: findings
that most drugs tested had prolonged
half-lives in the elderly, a deduction
that renal clearance of drugs was re-
duced, a suspicion that the elderly
were more sensitive tO many agents,
and evidence that the elderly demon-
strated an incredible amount of diver-
sity in all aspects of pharmacology.
There was little guidance that could
be offered the clinician excepr the
warning 10 “start low and go slow”
under the presumption that pro-
longed drug half-life always required
reduced loading and maintenance
doses.

Qver the past decade much of the
variance in the response of the el-
derly to medications has been ex-
plained, but it is still evident that
older people are as diverse in phar-
macologic parameters as they are in
other physiologic and neuropsychiar-
ric functions. Age-related changes
once thought 1o be significant in al-
wred drug response have praven un-
important, For example, during aging
there are many physiologic changes
of the gastrointestnal tract that theo-
retically could alter drug absorpiion,
butnoe clinically significantalierations
in absorption have been identified in
the elderly, except when there is con-
comitant disease or drug therapy
such as antacids (Greenblau er al,,
1982),

Similarly, decreased serurn al-
bumin concentration that occurs in
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aging and results in significant de-
crease in the ratio of bound to free
(active) drug has frequently been
cited in explanation for increased
drug response. However, since both
the clearance and effects of drugs are
related to the free-drug concentra-
tion, the steady-state (homeostasis, or
balance, within the body) effects and
maintenance dose regimen should
not be altered by serum albumin
changes alone, unless there is also de-
creased drug elimination (Gerber,
1982; Katzung, 1987). Altered al-
bumin binding may explain in-
creased suscepribility o drug interac-
tions resulting from compertition for
protein binding and may also alter
loading dose and the interpretation of
laborarory determinations of blood
levels of drugs. When interpreting
blood levels of highly albumin-bound
drugs which generally measure both
bound and free fractions of the drug,
consideration must be given to the
face that lower lévels may be thera-
peutie since there is a higher ratio of
free drug.

Early findings of prolonged half-
lives of drugs in the elderly offered lit-
tle guidance ro selecring drug dosage,
since both increased volume of distri-
bution and decreased clearance
result in prolonged half-life. How-
ever, volume of distriburion affects
the loading dose, while clearance de-
termines the maintenance dose, so
the clinical implications of prolonged
half-life depend upon the parameter
altered by the aging process. For ex-
ample, the increase in gentamicin
half-life common among the elderly
is due predominantly to decreased
clearance, so the weight-adjusted
loading dose is the same for younger
and older patients, butr the mainte-
nance dose often must be smaller for
older patients (Gerber, 1982).

The distribution characteristics of
drugs are altered by aging. Most obvi-
ous ts the fact that the elderly are usu-
ally smaller than younger patients.
Further, in aging there is a shift in
body composition, with an increase
in fat mass and a decrease in lean
mass. Fat-soluble drugs have larger
volumes of distribution in the elderly,
require larger relauve loading doses,
and are slower 10 approximate steady
state (Jennings et al., 1985). For exam-

ple, most of the increased average

half-life of diazepam, from 20 hours
in young adults to 80 hours in elderly

adulrs, is due to the increased volume
of distribution, This explains a fre-
quent clinical phenomenon where
the elderly parient, whose anxiery or
agitation was poorly controlled dur-
ing the initial days of therapy, be-
comes somnolent after a week or
more on diazepam or other central-
nervous-system depressant. Since av-
erage blood levels continue to rise
undl the drug approximartes steady
state (four to five half-lives), and the
diazepamn will not reach steady state
for 320 to 400 hours, the full clinical
impacr of such drugs may be delayed.

Metabolic clearance of some drugs
changes with aging, whil¢ metabo-
lism of many drugs is unaffecred.
However, the decrements in renal
function are so consistent among the
elderly that any drug eliminated
greater than 20 percent unchanged
(acrive) in the urine should probably
be administered in lower initial main-
tenance dosages in the elderly.

It is now recognized that most of
the apparent changes in sensitivity of
the elderly 1o drugs are due o phar-
macokinetic changes and diminished
homeostatic responses. However,
studies have documented decreased
responsiveness to deugs thar work at
the berta-adrenergic receptor, includ-
ing beta stimulants and beta blockers
(Vestal et al,, 1978). These decre-
ments have been linked to receptor-
effector coupling rather than o al-
tered recepror function, however.
Similarly, the increased incidence of
bleeding noted with anricoagulant
therapy in elderly patients is atrib-
ured more to diminished capacity of
degenerated vessels to achieve me-
chanical hemostasis, a homeostatic
response, rather than 1o increased re-
ceptor sensitiviry.

New dosage forms. Technological
advances in drug delivery systems of-
fer less frequent dosing, more con-
sistent blood levels, and fewer ad-
verse effects because the wowal dosage
is often less than was required with
older dosage forms. In addition, there
are fewer problems related 10 con-
comitant food and drug intake, These
advantages may decrease noncompli-
ance and provide improved disease
control. Examples of these new sys-
tems include liquid digoxin in gelatin
capsules, in wihich improved solubil-
ity provides about 25 percent in-
creased bioavailability and possibly
more consistent absorption. Coating
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drugs with waxes, cellulose films, and
polymers has resulted in a group of
long-acting tablets, Systems using
polymeric membranes and lon €x-
change mechanisms 1o deliver drugs
ar a predetermined rate over an ex-
tended period (controlled release)
are currently available orally for anu-
histamines and narcorics and topi-
cally for nitroglycerin, pilocarpine,
scopalomine, estrogen, and others.
Projected for the fupure are transder-
mal systems that can deliver two
drugs. at different rates and artificial
phospholipid vesicles called liposo-
mes that enhance celiular drug up-
ake (Alper, 1985; Hildebrang, 1983;
Maierhofer, 1985; Pepper, 1986).
Such technological advances nort
only hold promise for the elderly, but
they also present a group of new di-
lemmas, Altered dermal anatomy and
gastrointestinal function with aging
may affect the performance of drug
delivery systems in the elderly. Since
these systems often deliver reduced
drug dosages, the time required to
deliver the loading dose and achieve
steady state may also be prolonged.

RECOMMENDATIONS

While the knowledge base regard-
ing pharmacology in the elderly has
expanded over the last decade and
will undoubtedly incréase rapidly in
the future, the fact remains that the
most consistent characteristic of the
elderly is diversity. For each patient
there is a2 unique set of biologic, path-
ologic, and psychosocial factors af-
fecing drug response and requiring
an individualized approach. For ex-
ample, although renal function de-
clines an average of 50 percent be-
tween the ages of 20 and 80, some
80-year-olds have “normal” creati-
nine clearance and would not re-
spond to reduced dosages of drugs.

Improving drug therapy for the el-
derly is increasingly 2 multidiscipli-
nary responsibility. The prescriber
{physician, denrist, podiatrist, nurse
pracritioner, and the like) has the re-
sponsibilities of accurare diagnosis,
drug setection, and communication
of the expecred therapeutic outcomes
to other members of the healthcare
team, including the patient. Through
awareness of the specific desired out-
come of each drug, all members of
the team can apply their unique skills
to promexe the therapeutic cffecr, o
recognize situations where the risks
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ourweigh the achieved or desired
outcomes, and [0 propose nonphar-
macologic alternatives if appropriate,

Clinical pharmacists have demon-
strated imporcrant contributions
through identification of clinically
significant drug interactions and con-
sultation on drug selection. While it is
widely accepred that the safest way o
prescribe for the elderly is to start
with small doses and titrate (move up
slowly so the desired response is
achieved with the smallest amount of
substance necessary) (“start low and
go slow”), hospitalizarions are usually
t6o short to complete the titration,
and the frequent returns to clinic or
office for monitoring may constitute
a problem for patient and prescriber.
In many settings, such as the home,
nursing homes, and clinics, nurses
have assumed the responsibility for
monirtoring and titrating drug dos-
ages within the goals and prorocol es-
tablished by the prescriber, Noncom-
pliance is another problem amenable
10 a team approach, especially if the
patient is a participant. Commonly
overlooked as an effective way to as-
sess compliance is to ask the parient;
the parient will generally explain not
only whether he or she is taking the
drug as ordered hut also the reason
for any noncompliance. Improving
drug therapy is 2 complex objective,
achievable through coordinated
efforr. |

Ginette A. Pepper, Ph.D., RN, is the
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Innovations in Homecare

The recent growith

in bome bealtbcare

bas been coupled with
Dhenomenal developments
in technology and

major changes in

society’s altitudes

toward illness

and death.

by JOAN E. CUMMINGS
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e instinctive desire to re-
main in one’s own home
can result in the freedom,
dignity, and comfort that

accompanies independent living, Pa-
tient acceprance of and desire for
homecare as an alternative to institu-
tional care is well known, as is the
general arirude among the public
and healthcare professionals that
nursing homes, however well run,
are places of last resort. The tendency
for parients to receive more care at
home has been increasing and is ac-
companied by a high degree of satis-
faction, but enthusiasm has been tem-
pered by concern over availability of
resources in the community to pro-
vide the necessary support (both
medical and social).

As longevity increases and our
medical technology provides at least
partial control of some serious ill-
nesses, the complexiry of care re-
quired for optmal functoning of the
individual also increases. When the
goal is independent living and home-
care is considered as an aliernative 10
nursing home care, or as a way 0
avoid premature nursing home place-

ment, then the support services re-

quired encompass a broad contin-
uum of types of care and include
social support a3 well as healtheare.
To add to the problem, societa] is-
sues of cost containmenr, individual
rights, personal dignity and freedom
of choice, and access 10 healthcare of-
1en produce conflicting public policy,
legislation, and regulations. For ex:

ample, efforts atcontainment of hos-
pital costs utilizing prospective re-
imbursement (diagnosis-relared
groups, or DRGs) have provided ma- -
jor motivation for earlier discharge of
patients. As a result, rhany of these pa-
tients mav have significant needs for
homecare in order to either make a
successful recovery from illness or
maximize potential for remaining at
home. However, these needs arise as
cost-containment policies are also ad-
versely affecting access 1o increased
amounts of homecare.

Looking at the growth of the €l-
derly in our population, with their in-
creased disability (46 percent of those
over the age of 75 have major limira-
tions in their abilities to perform ac-
tivities of dajly living) (U.S. Senate,
1984), the need for mainrenance care
for chronic illness is apparent. How-
ever, the current system, with Medi-
care asthe protorype, still has much of
its focus on the provision of acute
care, whether at home or in an institu-
tion. Current reimbursement meth-
ods that dictate rypes and amounts of
homecare, set spending-<aps, and re-
quired mulriple funding sources have
all hindered the development of a co-
hesive, coordinated system for the
provision of longterm care.

It is in this setting that homecare
has undergone tremendous growth,
developrnent, and change over the 20
years since the introduction of Medi-
care. The innovarions thar have oc-
curred can be grouped intwo three
broad areas: medical technology (in-
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