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SYMPOSIUM ON CERIATRICS-ParI I

Drug Prescribing for Elderty Patients

Dannvt- S. CHurra', M'D', JoNaruaN M' Evl'Ns' M'D'' KBvtN C' Ft-Btltltlc' M'D" ano

fnnH C. Mtxxct-sotlo PHanlr'D'

. Objective: To describe the pharmacokinetic and

pf,ur"rn'".oOynamic changes that occur withaging and

to discuss common p'of,I"*' noted with the use of

medications often prescribed for elderly patients'

t Design: We searched the medical lite.rature' re'

"i"*1J 
i..t inent articles, and summarized drug'

relatedinforrnationapplicabletogeriatricpatients.
. Rrrutty Use of medications is common in the

elderly population; most elderly persons,take two or

more different medications each day' Aging is associ-

atedwi thanatomicandphysio logicchangesthatcan
have an effect on frow meaications are handled' Such

changes include alterations in various volumes of

Oiugiirt.iuution and in drug atrsorption' metabolism'

and clearance. Elderly patients may also have in'

creased or decreased irug effects because of alter'

The population of the United States is growing older every

day. Currently, 32 mill lon Americans' approximately l27o

ofihe population. ur.65 years of age or older' By the year

2040, that number is expected to increase to 68 million'

almost 237o of the pro;ect.d US poputation'1 As a result ' the

practice of medicine will continue io shift toward the care of

elderly patients. In order to make wise treatment decisions

when caring for these elderly patients' prevent adverse drug

reactlons, and rmprove patient compliance with therapy' an

understanding of the physiologic changes that occur with

normal aging is of vital irnportan.". Herein we discuss the

changes if io.rut aging as they relate to drug prescribing

and offer specific ,..ot*.ndutions about drugs that are

ation in receptor response' These changes in pharma-

cokinet ics and pharmacodynamics may resul t  in

"" 
proiong"a drug half-l i fe' an increased potential

i"ii.tg ioxicity, and a greater likelihood for adverse

drug reactions.
. 

-gsnslusiont 
Medications for elderly patients

,frouia be prescribed only after the anatomic and

pilriofogi" .hanges of aging are understood and with

in".""r*o surveillance for potential drug toxicity or

adverse drug reactions'
(MaYo Clin Proc 1995;70:685'6931

r commonly used in older patients.

USE OF MEDICATIONS BY THE

ELDERLY POPULATION

Elderly Americans spend approximately $3.billion annually

onl."r.riprion medication'''titttt of which is reimbursed by

;;t;-p;td payers'2 A direct correlation exists between ad-

"^".itg 
ug. -A the number of drugs prescribed' At least

g0% .V A-mericans older than 6-5 years of age take at Ieast

on.- p."r.tiprion medication daily' and m9s1 take two or

more.r Cardiovascular drugs' antihypertensive agents' anal-

gesics, anti-infl ammutory d-*gt' sedatives' and gastrointesti-

nal (GI) preparations ut" th" *ott commonly used medica-

tions in the geriatric population'a Amon^g institutionalized

elderly patients' Orug use is even more frequent' In long-

tenn-care facilities, two-thirds of the elderly residents re-

ceive three or more drugs daily' and the overall average is

seven different medicatilns pei resident' Laxatives' analge-

.i.t, 
"""-f"Otics, 

and sedative-hypnotics are the most com-

monly prescribed medications in long-terrn-care facilities'5

Numerous factors contribute to the high prevalence of

dr;;r" in the elderly population The longer one lives' the

more chronic medical conditions one accumulates and'

From the Sect ion of  Ger iatr ics (D.S.C. ' J .M.E. ,  K .C.F , )
Clinic Rochester'

and Hos-
Rochester,

ACE = angiotensin'converting enzyme; AV = atriov€ntricular:
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therefore, the more medications are needed to manage them.

Many common ailments for which elderly patients seek care

have no cure, a situation that often leads to a sense of

frustration by both patients and practitioners, along with the

patient's expectation that something be done and the

physician's perception of a need to do something. All these

factors are magnified by the fact that elderiy patients often

seek medical assistance from several different physicians,

sometimes even for the same problem.

The overall effects of a drug depend on the management

of the drug by the body (pharmacokinetics) and the target

organ sensitivity to the drug (pharmacodynamics). With

aging, both of these factors may change by a variety of

mechanisms. Generally, the results of these changes in

elderly patients are a longer duration of activity, a greater or

lesser drug effect, and an increase in the incidence of drug

toxicity and adverse drug reactions.6 Because of these

changes, the benefits of a medication for elderly patients

must be carefully weighed against the potential associated

risks.

DRUG ABSORPTION
Although few studies have assessed drug absorption in el-

derly patients, numerous studies have shown reduced ab-

sorption of nutrients, such as calcium, thiamine, and iron,

with advancing age. The absorption of nutrients, however,

ofien involves active transpon, whereas most medications

are passively absorbed.
Various anatomic and physiologic changes that occur

with normal aging could affect drug absorption. Medica-

tions such as ketoconazole, itraconazole, and iron supple-

ments are absorbed better in an acid medium. In general,

secretion of gastric acid decreases with advancing age. In

addition, elderly persons have a30Vo decrease in the mucosal

surface area of the small intestine (due to flattening of intes-

tinal villi) and a 40Vo reduction of blood flow in the small

intestine. Despite these age-related changes, no clinically

significant decreases in drug absorption attributable to nor-

rnal aging have been detected.?
conditions that can occur more commonly in the aged

population than in young persons-such as various types of

malabsorptive states, partial resection of the small bowel,

and the concomitant administration of several drugs-have

been shown to decrease drug absorption. Antacids, for ex-

ample, can decrease the absorption of cimetidine, digitalis,

tetracycline, phenytoin, iron, quinolones, and ketoconazole.

Drugs with anticholinergic activity can slow GI motility and

thereby may alter the rate of absorption as well.

DRUG DISTRIBUTION
The duration that a particular drug exerts its effect in an

individual patient depends on the volume of distribution

(Vd) of the drug, the metabolism of the drug (primarily Sy
the liver), the clearance of the drug (primaritry by the hO-
neys), or some combination of these factors, all of which
change with advancing age. The tirne needed for a drug to
decline to one-half its concentration is known as the drug's
biologic half-life (t,,r). The t,,, is directly proportional tothe
Vd and is inversely proportional to clearance of the drus.
The Vd of a particular meclication is detemrined Uy its OJ-
gree of plasma protein binding and by the patient's body
composition.

The composition of the body changes substantially with
advancing age. The proportion of adipose tissue increases
with aging-from 18% of body mass in young men to 36%
in elderly men and from36Vo of body mass in young women
to 48Vo in elderly women. This increase in adipose tissue
results in a larger Vd for lipid-soluble drugs, causing the 1,,.
of many lipid-soluble agents to be considerablv prolonged in
elderly patients. This fact is especially important clinically
with drugs that affect the central neryous system (CNS),

such as barbiturates and several benzodiazepines.
Between the ages of 20 and 80 years, total body water

(both intracellular and extracellular) decreases by as much as
157o. Consequently, the Vd of water-soluble drugs such as
lithium and cimetidine is decreased. This reduced Vd can
result in an increased serum concentration of water-soluble

drugs. When diuretics are used, the extracellular f luid vol-

ume can be reduced even further. Ethanol is an example of a
water-soiuble drug that has an increased effect with advanc-

ing age because of a relative increase in drug concentration

attributable to a decreased Vd.
Elder ly  persons have a decreased lean body mass.

Digoxin binds to muscle Nat,K*-adenosinetriphosphatase'
which decreases because of the reduced muscle mass assocl'

ated with aging. Consequently, the concentration of digoxtn

may increase as a result of the decreased Vd. Hence, digoxin

toxicity may occur in elderly patients at doses of the drug

that are therapeutic for younger patients.

The concentration of plasma proteins such as albumir

also tends to decrease in many elderly persons. This change

results in a reduced protein-bound (inactive) forrn of many

medications and a greater amount of free (active) drug'

Thus, problems can ensue with highly protein-bound medi-

cations. Plasma albumin can decrease by at least 15 to254o

because of decreased production by the liver in chronically

ill, hospitalized, or institutionalized elderly patients. There'

fore, drugs such as drgoxin, theophyll ine, phenytoin. and

warfarin can have substantial increases in non-protein-

bound levels (and an increased drug effect) during illness

Drugs may also compete tor protein-binding sites. A re'

cently added drug can displace a drug that has been in the

therapeutic range and thus potentially result in toxicity. o''

Acid glycoprotein is an acute-phase reactant that can m'
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crease with advancing age in the presence of inflammatton

(for example, inflammatory arthritis)' The result is an tn-

)rrur" in the protein binding of basic drugs such as lidocaine

und proprunolol, which causes a decrease in the amount of

unbound active drug'

Of impcrrtance, most drug level determinations measure

total drug (both protein-bound and t'ree levels)' Conse-

quently, measured total drug levels may not accurately re-

n.rt a.g activity when plasma proteins are decreased:8 thus'

when po.ssible, a free drug level should be determined if a

patienl shows signs of toxicitY'

DRUG METABOLISM

The rate of drug metabolism by the lrver is determined

primarily by hepatic function and blood flow' These two

iactors vary considerably among elderly persons' and no

simple rnethod is available to assess the ability of the liver to

metabolize drugs in a specific patient' ln general' hepatic

mass decreases with advancing age, and the number of func-

tioning hepatocytes is reduced.e Hepatic blood flow declines

by 0.3to 1.57o per year. A typical 65-year-old person has a

40 to 45% reduction in hepatic blood flow in comparison

with sorneone who is 25 years old.r" This physiologic differ-

ence results in a major reduction in first-pass metabolism of

drugs.
Drugs such as propranolol, l idocaine, calcium channel

blockers, and tricyclic antidepressants have a rapid rate of

hepatic metabolism. Their rate of metabolism is determined

by hepatic blood flow and is said to be "perfusion-lirnited "

Drugs that have limitecl capacity to be netabolized by the

liver, such as warl 'arin. theophyll ine, phenytoin, and barbitu-

rates, have a rate of hepatic metabolism determined by enzy-

matic activity. Theretbre, their metabolism is said to be

"perfusion-indcpendent." When two pertusion-independent
drugs are administered concurrently' the body has a l imited

capacity to metabolize them, and the metabolism of both

proceeds at a slower rate.
Hepatic metabolism occurs by two mechanisms' referred

t0 as phase I and phase II. Phase I metabolism is perfotmed

by the microsoraal enzyme mixed-function oxidase system
(cytochrome P-450) and produces metabolites that n.ray bc
pharmacologically active. A decline in phase I metabolism
is often noted in elderly persons, inasrnuch as several of the
enzymatic reactions of the P-450 system slow considerably
with advancing age." 't Phase Il metabolism involves the
conjugat ion t r l  a  drug molecule by g lucuronidat ion,
sulfation, or acetvlation, usually resulting in a pharmacologi-
cally inactive lrletabolite. Procainamide is metabolized by
acetylation. Paiirlts rnay be fast or slow acetylators. The
clinician must i.rcirenrJ on trial and error to establish the
appropriate closc hecause fast acetylators cannot be distin-

tained on a much smaller dose than others' Phase II metabo-

lism is generally unaffected by aging' Diazepam and

alprazolam undergo oxidative (phase I) metabolism, which

produces active metabolites' contributing to a prolonged

duration of activity in elderly patients. In contrast' loraze-

pam, oxazepam, and triazolam undergo conjugation (phase

Il metabolism), which is unaffected by normal aging' does

not result in active metabolites, and is not associated with an

appreciably increased duration of activity with aging'

DRUG ELIMINATION
Drug elimination is mainly determined by renal function'

wtricir, in general, declines steadily with normal aging'rr The

magnitude of this decline, however, varies greatly among

elderly persons and also depends on whether chronic condi-

tions such as hypertension have caused further renal im-

pairment. Overall, renal size, the number of functioning

ilomeruli, glomerular filtration rate, and renal plasma flow

J".r"ur" with normal aging.la Renal blood flow is reduced

by as much as 40Vo in elderly persons'

Serum creatinine (Cr) is not a reliable indicator of renal

function in the elderly population' Cr is a product of muscle

breakdown, and because of a decreased muscle mass with

aging, production of Cr is reduced. Therefore, one may find

a substantial reduction in renal function in an elderly person

with a normal serum Cr. The creatinine clearance (CrCl) is a

more useful measure of renal function in elderly patients

than the serum Cr.r5 The following formula is useful in

calculating an estimate of the CrCl:
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For example, a 35-year-old woman who weighs 50 kg and

has a serum Cr of 1.0 mg/dl has a CrCI of 62 mL/min'

whereas an 85-year-old woman with the same weight and

serum Cr concentration has a CrCl of 32 ml/min When

drugs are prescribed that have appreciable renal clearance

and a low therapeutic index, such as aminoglycosides'

digoxin, procainamide, vancomycin, or l i thium, monitoring

oithe plasma drug level is wise. Pharmacokinetic changes

that have been described in elderly patients are summarized

in Table l.

PHARMACODYNAMICS
Changes occur in end-organ responsiveness to medications

with aging. These pharmacodynamic changes may be due to

a charige in ,"..ptot binding, a decrease in receptor number'

or altered translation of a receptor-initiated cellular response

into a biochemical reaction. Pharmacodynamic change is

diff icult to study; nevertheless' although more is known

about pharmacokinetics than about pharmacodynamics in
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elderly patients, specific phamracodynamic ch.i lr lgcs ha\,e

t,een eluci,Jated for several rlrugs' A decrcased ildrL-rrcrglc

,"..p,o, response results in less pronounced bradyca|dia

wlrr:n p-aclrenergic blockers are used and less tachycarclia

when elrlerly patients receive isoproterenol'r i In contrast' an

increaseci receptor response is noted with use of hcnzc-rdiaz-

epines,rr opiates. or warfarin rR Thus' benzocliazcpine' pro-

du.. in.r"^r.d se<iation' opiates increase the analgesic eftect

and resplratory suppression, and warfarin enhances the anti-

.ougufun, etfect in etaerly patients' I 'he CNS' howel' ir lacl-

der.-and heart also seen to be more sensil ive fo anticholrn-

ergic medications. This increased receptor response can

result ln an augmcnlecl drug effect and an increased likeli-

hood of an adverse tlrug reacticrn Pharnacodynamic

change:i that have been ntlted in elderlv patir:tr; 're outl ined

rn Tablc L

ADVERSII  DRUG REACTIONS r  r  - , i ,
Aclr,erse reactions to rl-redicationS itre conlm()1. the eluctt;

pe,putari,,,n.o Although challges related to thc : ing process

cont|ibute to i iclverse cirug re"actions. elderly pa:::nts may be

nrore l ikely to experience an ldverse clrug rel ' on because

of inct'easecl exposure to rnedications'r 'r :: l : Jucing the

nlrmber of nledications prescriLted has been 'r: jwn to de-

crease the l ikelihoocl of ative rsc clrug reaetit 'rrt Sy*pt:]:

frequently attributable to an adverse drus t:rt ')n tncruuL

r:ontusion. nausea. loss of balance' change in l"t '  '  el 
P"tl l .

or sedatior-}. 
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T'abie 2.-Physiologic Changes and

Reported Fharmacodynamic Changes in Elderly Patients

Physiololt,'"
change Example

digoxin is delaycd when renal insufficiency is present:

hence. a reduction in the maintenance dose is needed as rvell

in  such pat ients.  Par t icu lar  caut ion is  necessary whcn

digoxin is used in coniunction with diuretics; this regilnen
may exacerbate renal impairment and produce h-vpokalemta.
hyporragnesemia, and hypercalcemia. all of which can ptt-

tentiate digitalis toxicity. Of note. plasma digoxin concen-
trations do not reliably reflect the level of drug actlvlty.

Some elderly patients are more sensitive to the eflects ol '

di-eitalis than others and may exhibit evidence of digitalis
toxicity with therapeutic drug concentrations.r"r Electrt)-
card iography is  a much bet ter  test  than determi t i inc u

digoxin level  for  detect ing d ig i ta l is  tox ic i ty .
Thiazides.-Thiazides are commonly prescribed as di-

uretics and antihypertensive agents. Thiazides cause potas-

s ium loss in  e lder ly  pat ients and of ien necessi ta le potas\ iunl

supplementation or the addition of a potassium-sparing di-

uretic. Thiazides may also produce hyponatrenria-which.
in elderly patients, can result in delirium. Thiaz-ides lose

their diuretic eff 'ect in the setting of moderale rcnal insufl. i-
c iency (CrCl  o1 ' less than 20 ml / rn in) .  They arc ef tect ive
and inexpcnsive antihypertensive agents ancl are nrost usel'ul
whe n adminis tered in  low dosage (hydrochloroth iaz ide.  12.5

to 25 rng/day) because adversc effects are then linrrtcd.
When th iaz idcs are used in combir tat ion wi th a l l r io tL ' l l \ i l l -

conver t ing cnzymc (ACE) i r rh ib i tors,  ant ihyperten\ tvc r r -

t iv i ty  is  enhanccd:  howcver.  the r isk of  renal  i t l lpr r i rn ter t t
increases. Corrsiclerable caution nrust bc ererciscd r.r 'hcn

potassium-spar ing d iuret ics are uscd in associa l ion r . r ' i th

ACE inhibitors because hyperkale-ntia mav result. Thiaztdc

diuretics can also irnpair carbohyclrate tc)lerance and cntl

increase uric acid lcvels. These efl 'ects tntist bc ct.rt lsiclcrcd

in pat ients wi th d iabetes mel l i tus or  sout .

B-Adrenergic Blocking Agents.-p-Adrencrsic block-

ing agents have a dirninished elfect in clderly paticnts be-

cause of  a rec luced receptor  response. 'u  L ip id-soluble B-
adrenergic blockers (propranolol and metoprolol tartrate )
cross the blood-brain banier more easily than water-soiuble

B-adrencrgic blockers (atenolol and nadolol) and thr.rs have a

greater potential to produce CNS adversc reactiolls, such as

vivid dreams, depression. and fatigue. Cardiosclective B-
adrenergic blockcrs (atenolol and ntetoprolol) have greater

affinity for B, than B, receptors and are less l ikely to induce

bronchospasm. At higher doses, however, this cardirl-

selectivity is lost. These drugs must sti l l  be used cauticlusly

in patie nts with a history of asthma because bronchospastrl

may occur. even at therapeutic dose s. B-Adr-energic blockers

wi th in t r ins ic  sympathomimet ic  act iv i ty  (p indolo l  and

acebuto lo l )  are a lso avai lable.  Thei r  use causes less resr ing

bradycardia than traditional B-acirencrgic blocking lge rlt\.
p-Adrenergic blockers ;.Lre et'tecti, ' 'e in treating hvpe rt.-n

sion and are well toieratecl br- mclst clderl-v l latient\. ht)\\-

Clrnical effect

I RecePtor re:,Ponse

I Receptor re\ponse

taken for othcl i l lnesses, and occasionally other medications

may even be added to treat these symploms. Thts scenano
increases thc l ikelihood of an interaclion between drugs.
The reported incidence of such adverse reactions is 2 to I 0%,
in younger adults and increases to 20 to 25o/o in elderly
patients. An estiniated 3 to l)Vo of all hospital admissii lns
for elderly iratrents are ascribed to adverse drug e{'fects.rr
Advanced agc, temale gender, lower body weight, hepatic or
renal insuffrcicncy, polypharrnacy, and a history oi.prior
drug reaction:i are all associated with an increased risk of
adverse drug reactions.

COMMONT Y PRESCRIBED DRUGS
IN THE ELDERLY POPULATION
The followin3. is a discussion of the various categorics of
drugs comnronly used in elderly patients. Specific rnedica-
tions in each class and potential problems are reviewed.

Card iovascu la r  and  An t i hype r tens i ve  Agen ts .
Digoxin.-Digitalis-relatcd toxicity occurs more l iequently
in elderly than in younger patients and is often diff icult to
recognize. Classic symptoms of digitalis intoxication. such
as nausea, anorexia. and visual disturbances, may occur;
however. synrl 'rtomatic cardiac arrhythmias and conduction
disturbances arL- more common init ial mani1estations.25 26

The best \\ 'ay to avoid adverse ef'fects of digrlxin i i to
limit its use. Sevcral studies have shown that most paticnts
in normal sinrrs rhythm have no deleterious eff'ects when use
of digoxin is i l iscontinued.2T'30 Certain patients with atrial
fibrillation ma.!, not require digitalis therapy. patients with
atrial fibrillation but without a rapid ventricular rate likely
have preexisting atrioventricular (AV) node disease. a com-
mon occurrence in elderly patients. Because digoxin blocks
electrical conclucrion throueh the AV node. the addition of
digitalis mav worsen unOertying conduction block. The
potential for rlrgoxin toxicity may be enhanced when drugs
such as verap:rinil hyclrochloride, amiodarone, or quinicline
are used cohr,,:rrrirantly.rr The vd for digoxin is reciuced in
elderly persor lrecause of climinished muscle mass: there-
tore, the loaclr;,,, i  d.se shoulcl be reduced.t The clearance of

t - ^ -
J  E IECT OI

adrenergic
medications

T Effect of opiates
1 Effect of benzo-

diazepines

p-Adrenergic
agonrsts

B-Adrenergic
blockers

Moryhinc
Diazepani
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ever. severar potential problems exist when this crass of xanthenes (thiothixene), and butyrophenones (haloperidol).

meclication is used in the aged. In patients with peripheral These medications block CNS neurotransmitters at the

arterial disease, symptoms of claudication may worsen be- postsynaptic membrane Although these medications are

causepb lockade leavesCr recep to rs ,wh i chmed ia tevaso_o f tenused in te rchangeab l y , t heydohaved i f f e ren tpha rma-
constriction. unopposed. patients with diabetes may also cologic and adverse effects, depending on which neurotrans-

experience problen.rs with use of these agents itypo- mitters are affected by the drug' Chlorpromazine and

grycemia srimulates the release of epinephrine und r"suit, in thioridazine are o-adrenergic blockers and preferentially

both a and p receptor srimulation. 
'wiirr 

B blockade, unop- block the neurotransmitter norepinephrine. Because of their

posed u receptor stimulation can resurt in hypertension with sedative effects, they are useful for reducing agitated behav-

hypoglycemic episodes. In addition, p blockade can prolong ior' They also tend to lower blood pressure As a result ' they

the duration of hypoglycemia by inhibit ing gluconeogenesis may worsen preexisting orthostatic hypotension' common in

and may also delay the recognition of an insulin ."o.iion by many elderly persons' The cr-adrenergic blockers also have

inhibit ing the tachycardia 
-associated 

with hypoglycemic anticholinergic eff.ects,-*: ':n.l* result in increasedconfu.

s p e l l s .  

r  u r s  q J J v L ^ * ' |  

^ -  . -

carc ium channer Brockers._Calc ium channel  Haloper idor  and th ioth ixene predominant ly  b lock the neu-

brockers are availabre in three classes: rt iphenylalkylamines rotransmitter dopamine, tend to be less sedating than the 0-

(verapamil hydrochloride). benzothiaz-epines (diit iazem), adrenergic blockers' and have minimal arrticholinergic ef-

and dihydropyridines (nifedipine, felodipine,' israclipine' t 'ects' They tend to cause extrapyramidal symptorns such as

amlo.ipine besylate, and nicardipine hydrochioride). Al- restlessnes.s' rigidity, tremor' and motor letardation' Al-

though all three crasses.f calciurnchannel blockers have the though these aciverse eft 'ects tend to be related to the dose

same mechanism of acticln and all are effective in the treat- used, elderly patients are more sensitive to these medications

ment Of coronary artery disease and hypertenston, each class than are younger patients and can have problems even with

has several unique fearures. The diphenylalkylamines have reratively low doses. Tar<iive dyskinesia cirn occur with the

t h e l e a s t v a s c l t l a r s e l e c t i v i t y . I n a d < l i t i o n t o c a u s i n g v a s o d i - u s e o f a n y n e u r o l e p t i c m e d i c a t i o n . A l t h o u g h t a r d i v e
lat ion.  th is  c lass has negat ive inotropic  act iv i ty  and'pro longs dyskinesia usual ly  occurs af ter  long- term'  h igh-dose

conductron through the AV 'ocle. Verapamil arso tends to therapy, it can develop in elderly patients with short-term'

cause constipation, The benzothiazepines also have effects low.dose use. ln Some patients, tardive dyskinesia may even

on cartl iac muscle, with effects on the heart similar to those develop after use of the medication has bcen discontinued'

ot. the diphenylalkylamines but o| 1.,,., ,nugnitud". Be. Unfortunate]y, no effective treatment is ai,ailable. When

cause of the cardiac effects. these two classJs of calcium tardive i lyskinesia occurs. the neuroleptic therapy should be

channel blockers must be used with caution in patients with dis.continued if possible. In most instances' the symptoms

congestivc hearr fairure or concluction disease. In compari- wil l resolver howeue'. tardive dyskinesia can be ineversible

Son , thed ihyd ropy r i d i nesa remuchmorevascu la r - spec i f i c i nsomepa t i en t s .
anrj, as a result, tend to procruce more vasodiration. Aclverse B".uu." of the potential for serious and frequent adverse

efl.ecrs such as tlushing, headache, 
""d 

p.;;;;.al edema effbcts, close follow-up is important in elderly patients re-

tend to be more common with this crass of drugs. As a ceiuini neuroleptic *"di.ution.. periodically, reductionof

group. rhe calcium channel blockers tend to be weritolerated ,n. aol. or discontinuation of these medications should be

bye lde r l ypa t i en t s ;howeve r . t hecos to fmanyca l c i umchan-a t temp ted .o f impor tance ,a l t hough thesen red i ca t i onsmay
.el blockers rnay rimit their use in some patrents.r5 Some of improve th" b.huuio, of patients with dementia' they wil l not

this cosr may be offset if clne calcium channel blocker can be diminish cognitive impairment. Indeed, some patients may

u s e d t o t r e a t m o r e t h a n o n e p r o b l e m . s u c h a s c o e x i s t i n g e v e n b e c o m e m o r e c o n f u s e d .
hypertension and coronary artery disease. Benzodiazepines.-Up to 407o of prescriptions for ben-

Psychotropic l)rugs. Neuro|eptics._In the past, zodiazepines are for patients older than 6:,5 years of age.]u

neuroleptic mecrications, arso known as antipsychotics or These medications are used.primarily for anxiety or insom-

major rranquilrzers, were used almost .*.turi.ty bl 
lryl l l l l trnoutn 

they may occasionally be prescribedtoreduce

chiatrists. cunentry. however. prmary-care physicians agltation in those patients with agitated dementia' Age'

have tirund rhar rhey can be useful in *unuring tettauinrut related physiologic changestl,:i::t":T:::Y:::li;fffi;
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agitation, aggresstveness, hallucinations, a'd paranoia often advancing age' As a result ' many elderly patients wil l re-

respond to these crrugs. The rnost commonly used quest a ried*ication to help them sleep' Although benzo-

neuroleptics berong t. oire of three classes: phenothiazines diazepines may offer short-term benefit. rhey often lose

(chlorpromazine. throridazine. and ttupt.nuzin.), thio- their effect when used on a long-term basis Many also
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) have the potential to produce psychologic and physical

n dePendence'
I The benzodiazepines can be classified by their t,,, and

r. duration of activity. Long-acting drugs such as diazepam

$ and flurazepam are highly l ipid-soluble agents and have a

d larger Vd. 1'hey also have active metabolites' These drugs

,) can accumulate in elderly patients and can cause daytime

ir ,omnolence, confusion. and an increased risk of fall ing' '7 37 38

r. Intermediate-acting benzodiazepines such as lorazepam and

l) temazeparn have a shorter tr/, than diazepam or flurazepam

il and less tendency to accumulate in elderly patients' Short-

rr acting benzodiazepines such as triazolam and oxazepam

r. have even less tendency to accumulate in elderly persons'

n, Although these medications can be useful in those with

u. transient, short-term insomnia, nightly use of these drugs has

r minimal benefit for patients with chronic physiologic insom-

,f. nia. When a medication to induce sleep is thought to be

u indicated, one might consider the use of antihistamines (for

l. example, diphenhydramine) or low-dose trazodone. These

r products, hi-ru'ever, have their own spectrum of adverse ef-

ru fecis. When benz.odiazepines are used in the elderly popula-
g tion, long-term daily use and long-acting products should be

p avoided whencver possible.

a Nonsteroidal Anti-Inflammatory Drugs.-For treat-

se ment of pain or inflantmation, nonsteroidal anti-inflamma-

n, I tory drugs (NSAIDs) are commonly prescribed for elderly

![ patients. These medications have analgesic. anti-inflam-

d, matory, and antipyretic effects. The individual drugs in

rl l this class tend lo have considerable variation in effects;
p however, no one nonsteroidal medication has been shown to

$ be clearly supcrior to another. Elderly patients are more

;r likely to experience adverse effects from NSAIDs than are
y0unger patients.'e 10 Because an anti-inflammatory effect is

o often not needctl fbr many rheumatologic conditions in el-

r. derly persons, acetalninophen can be effective and much

o1 safer. If NSAIDs are thought to be indicated, low doses

tr should be prescribed in those patients with minimal in-

al flammation, in orcler to minimize adverse drug reactions.
pr (The dose of an NSAID needed for analgesia is lower, in

,y general, than the dose at which anti-inflammatory effects are
noted.)

il' The most common adverse effects of NSAIDs are GI
,.r manifestations. Gastric ulceration with occult or overt

t. bleeding is a relativcly common occurrence in patients who

d take NSAIDs on a lons-term basis. This result is not due to a

u local effect on the gasiric mucosa bul rather a systemic effect

,f 9n prostaglandin and leukotriene synthesis. Unfortunately,
'$ the Sastric ulceratiol and hemonhage are ofien not predicted

tt' : or preceded by dy:.pepsia, abdominal pain, or nausea. The

,t : i ' l  
symptom ot Gl toxicity in many elderly patients is upper

f , 
tul hernonhage. Nlnacetylated NSAIDs (salsalate or cho-

b! | 
lrle magnesium trisalicylate) are preferretl agents in elderly

I

I
t. s

i & *

patients. These drugs are associated with a lower risk of

gastric ulceration than other NSAIDs, although dyspepsia is

sti l l  common.
NSAIDs also affect other organ systems. Because renal

blood flow is highly dependent on prostaglandins' acute

tubular nec-rosis and renal failure may occur with the use of

these drugs.{r NSAIDs also have an antiplatelet effect, simi-

lar to aspirin. This effect reverses within 24 to 48 hours after

use of the drug has been discontinued (much sooner than

aspirin). CNS elfects such as confusion can likewise occur

with the use of NSAIDs. This effect does not seem to be

mediated by prostaglandins.
NSAIDs interact with other commonly prescribed medi-

cations. They may increase the serum concentration of

digoxin and attenuate the effects of p-adrenergic blockers,

ACE inhibitors, and thiazides. The nephrotoxic effects of

triamterene are also potentiated by the NSAIDs' Concomi-

tant use can result in severe hyperkalemia.

Hr-Receptor Antagonists.-H2-receptor histamine an-

tagonists, such as cimetidine, ranitidine, famotidine, and

nizatidine, are commonly prescribed in elderly patients'

These agents are all well tolerated and are generally equally

efficacious in the treatment of peptic ulcer disease, gastro-

esophageal refl ux, and pathologic hypersecretory disorders'

Initial duodenal ulcer disease should be treated with short-

term, full-dose therapy. Duodenal ulcers tend to heal in 4 to

8 weeks; however. some patients may require long-term

maintenance therapy at a reduced dose'a2 ln hypersecretory

disorders, such as the Zollinger-Ellison syndrome, Hr-recep-

tor antagonists are considered the preferred therapy over

surgical intervention because of the decreased risks in-

volved. H,-receptor antagonists are also useful in the short-

term management of active' benign gastric ulcers' In pa-

tients with gastroesophageal reflux disease unresponsive to

conventional therapy, relief may be obtained with Hr-recep-

tor antagonist therapy.ar Some evidence suggests that Hr-

receptor antagonists have been commonly used for reasons

not substantiated in the rnedical literature and often pre-

scribed ior excessively long periods.4'6

Cimetidine was the first Hr-receptor antagonist to be re-

leased and is a cytochrome P-450 enzyme inhibitor' It

reduces the metabol ism of  drugs such as phenyto in '

carbamazepine, theophylline, warfarin, and quinidine' As a

result, the 1,,, of these drugs can be increased when they are

used in conjrinction with cimetidine. Ranitidine has a similar

but less effect. Close monitoring and dose adjustment may

be necessary. The other Hr-receptor antagonists do not

exhibit this enzyme inhibition and thus would not be ex-

pected to interact with the previously described medications'

The H,-receptor antagonists are excreted primarily by the

kidneys, ind patients with impairment in renal function may

have accumulation of the drug. In such patients' dosage
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adjustment may be necessary. C-'oncomrtant hcpatic dys-

tunction may necessitate fulther closc acljustment. The H,-
receptor antagonists have a relatively beni-qn advcrse reac-
tion profi le.aT The most common adverse eft 'ects include
headache, dizziness. and dermatologic reactions. Rare he-
matoiogic abnormalit ies such as ler:kopenia and anemia
have been repofied. Cimetidine has also becn associated
with reversible CNS eft-ects such as confusion. psychosis.

and hal luc inat ions-most  commonly.  in  e lder ly  (n sevcre ly
il l  patients. These states usually develop within a f 'cw clays
after init iation of therapy and are reversible within a tcw
days after therapy has been cliscontinued.

CONCLUSION
As a result of age-relatecl physiologic changes and the high
frequency of comorbid conditions in this age-group. the
appropriate prescribing ol' medications for clclerlY paticll ls
can be challengin-e. Polypharmacy is always unilesirable.
Somet imes,  however,  use of  mul t ip lc  drugs is  t rnavoic lable in
the mana-eement of patients with several rncclical proble rns.
The more meclications a person takes, the more frequcttt t lre
dosing. thc more complicated the instructions, tnd the more
expensive the medicat ions.  the less l ike ly  is  thc p l t ient  t t r
take the medications as prcscribetl. In order to ttse ntct-l ica
tions effectively, minimiz-e the l ikclihood tif an aclverse clrttg
react ion.  and maxinr ize compl iancc.  the fo l lorv ing pr inc ip les

should be adhcred lo when prescr ipt r t ,ns a le g iven to c ldel ly
pat ients.

l .  Make a d iagnosis betbre d lug therapy is  in i t i l tec l .
Avoic l  the tendency to t rcat  symptoms empir ica l ly .

2.  CarefLr l ly  weigh the potent ia l  bcncf i ts  of  any rncdic i t -
t ion against the risks of an aclverse drttg reactittn. Rentenrbet'
that the risks o1'an aclverse reaction are highest in thc elclerly
populat ion.

3.  Bcgin wi th low doses of  medicat ions i l '  thcy havc
potential to cause tiequent adverse reactions. Monitor thc
patient closely for signs of drug toxrcity as the medication
achieves steady state. Once the rnedication has reached
stcaiiy state, gradually increase the dosc unti l the clesirecl
cff 'ect is achieved.

:1. Inquire about the use of over-the-counter medica-
tions. Patients ofien do not realize that such drugs have
potential fbr harm.

5. Perroclically review the l ist of medicatit 'rns used by
elderly patients. Occasionaily. medications that are intcnded
for temporary use are unintentionally taken for longer pcri-

ods. Assess for any potential drug-to-drug intetactions
(which become more l ikely as the number of medications
prescribed increases). Review doses that may need to be
adjusted with advancing age.

6.  Simpl i fy  medicat ion schedules.  when possib le,  to
maximize compiiance. Aim tbr once- or twice-daily dosing.

7. Suspect a rnedicatron as thc cause ,)i .r it i  major medi-
cal  or  cognrt ive change in an e lder ly  pat ier . r t .

[ l . Discr-rss the benefits of the medicatior i i 'r i th the patient
and the consequences of noncompliance.

9. Intbrnt the paticnt about common potential adverse
reactions l 'r 'orn a specific medication and ti-rat actions to take
should theY occur .
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