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ABSTRACT
Keywords: Background/Objectives: Elderly patients are experiencing physiological, physical and
Elderly psychological change. With regard to the pharmacokinetics aspect, the bioavailability of
Medication education drugs which are unstable in the stomach, decreases while the drug absorption in the small
Pharmaceutical care intestine increases. Moreover, the body distribution ratio and protein binding are also

affected. Reduced first-pass effect influences on drug metabolism and glomerular
filtration rate (GFR), renal tubule secretion ratio decrease. In the pharmacodynamical
aspect, the changes in the number of receptors, their affinity, and the homeostasis of the
body result in alteration of drug reaction. The majority of the elderly patients are suffering
from multiple chronic disorders and necessarily polypharmacy, which can result in
various adverse drug reactions in those patients. Other than the decline in an elderly
patient’s ability to see, hear, taste and remembrance with the coming of age, their
adherence also decreases. This can lead to a potential exposure to Potentially Inappropriate
Medication (PIM), which consequently could lead to high economic cost. Methods: This
investigation involved both the Korean and English databases. Medline, International
Pharmaceutical Abstracts, and Embase were used as English databases whereas RISS and
NDSL were used as Korean databases. The following keywords were searched on both
databases: ““elderly’ OR ‘medication education for the elderly’ OR ‘pharmacodynamics
in the elderly’”. Articles were then retrieved from the Google database and Korea
Knowledge Resource Integrated Database. Results: Clinical outcomes of pharmaceutical
care included in the reduction of drug-related morbidity (2.1%), hospitalization related
drugs ratio (6.0%), ratio of hospital visitation (4.5%). It also included an increase in
compliance (2.1%), an inappropriate medication discontinuation (28.9%), and
subsequent and mortality reduction. Conclusion: Pharmacists should give customized
pharmaceutical care to elderly patients based on their characteristics. These efforts will
help to ensure high quality care for the elderly patients by preventing disorders related
drugs and improving their overall health and reducing health cost.
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Fig. 1. Elderly medical expenses and elderly drugs expenditure
ratio by year (Health Insurance Review and Assessment

Service)
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Fig. 2. Elderly's cognizant of chronic diseases state
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Table 1. Pharmacokinetic changes associated with drugs according to aging
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Table 2. Drugs that cause taste changes
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Ageusia
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Acarbose, ACE Ingibitors, Amitriptyline, Aspirin, Atorvastatin, Cisplatin, Fluoxetin, Indomethacin, Levodopa,
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Ace inhibitors, Acyclovir, Albuterol, Alendronate, Alprazolam, Aspirin, Atorvastatin, Fluvastatin, Bupropion,
Celecoxib, Clarithromycin, Fluoxetine, Lansoprazole, Omeprazole, Metronidazole, Nifedipine, Propranolol,
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Table 3, Drugs that cause memory loss
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g. 3. Prescription drug use in the past 30 days, by age:
United States, 2009-2012
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SE20|tlTable 5). Beers’ criteria 2015 WA o] &Js}H &
W nifedipine> A @S F47HsAd0] S2EHIL AIHM
o §19e] 7] el Fol A g Amstw ek
3l proton pump inhibitor:= Clostridium difficile Z+gF2] $
2ol B 7h4 @ BHe) 17o] JoIA] 85 o)A} Rofa}
FES Azl Yo,

3. STOPP
Beers’ criteriaZ} ‘g2 o] &% o] o}t @A L-2utate

[ Table 4, The most frequent adverse effects reported drugs in the 65 years over )

42 HHS (%) 42 A (%)
Acetaminophen / Tramadol HCl 590 (5.7) Stillent 142 (1.4)
Propulsives 383 (3.7) Loxoprofen Sodium 142 (1.4)
Aceclofenac 232 (2.2) Aspirin Enteric Coated 136 (1.3)
Gabapentin 222 (2.1) Albist 135 (1.3)
Rebamipide 207 (2.0) Ranitidine Hydrochloride 130 (1.3)
Eperisone HCl 178 (1.7) Limaprost 125 (1.2)
Streptokinase / Streptodornase 168 (1.6) Meloxicam 125 (1.2)
Atorvastatin calcium 165 (1.6) Diazepam 108 (1.0)
Pregabalin 163 (1.6) Alprazolam 103 (1.0)

Cough§ syrup & tab 152 (1.5) Others* 6,759 (35.2)
Total 10,365
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Heste] 1819 ofd;E olefm A E7Kphysicians,
pharmacologists, pharmacists)S-2 w=QIZA}S0A &HIE
AE gt 2L 7|20 2 FEATAE, AT
285 18ste] STOPPE 7fdstgict. oo A3t &
Ae] WS worstE WA 8§ Folut AAHOZ
g3 5 e OE B ﬂx}"ﬂﬂl & F a3t oFFoly ofF
Baay 9lx] ok OFES moldt 2 kP )z,
STOPPOJ| A= COPD%R}:: HERR A B85 &5kl ‘il
o, verapamil¥} W& F3}1 Itk STOPP FEEZS

Table 63} Zrt}h

ololol= 7t Lhzte] |z B} A BAL
@3t =Q18kAEe] PIM 71&3 A3 oll= Rttt Canadian
criteria, =Y&] PRISCUS list, EH:-?QJ Winit-Watjana
criteria 0] 71 oot} 2008 P22 A= AAFE WY
3} Modified beers criteriaS up2§ct.>?

OISR} HOKIE Al DR{ALR
1. kQlo] MalM IS0l ME =T

QFellA] ArwlE vhel o] AW T wABAE AlE,
B 9 w2 59 4ol ostee] G A9t Bt

4 . . . L , . ™\
Table 5. High evidence level & Strong recommendation drugs list in Beer's criteria
Organ System, Therapeutic . .
9 y ' P Rationale Recommendation
Category, Drugs
Cardjovascular
Worse outcomes have been reported in patients taking Avoid in individuals with permanent atrial
Dronedarone dronedarone who have permanent atrial fibrillation or fibrillation or severe or recently decompensated
severe or recently decompensated heart failure heart failure
Nifedipine, Potential for hypotension; risk of precipitating Avoid
immediate release myocardial ischemia
Amiodarone is effective for maintaining sinus rhythm Avoid amiodarone as first-line therapy for atrial
Amiodarone but has greater toxicities than other antiarrhythmics fibrillation unless patient has heart failure or
used in atrial fibrillation substantial left ventricular hypertrophy
Central nervous system
Antidepressants
alone or in combination Highly anticholinergic, sedating, and cause orthostatic Avoid
Amitriptyline / Clomipramine hypotension
Imipramine / Nortriptyline
Barbiturates
Amobarbital / Butabarbital High rate of physical dependence, tolerance to sleep Avoid
Butalbital / Mephobarbital benefits, greater risk of overdose at low dosages
Pentobarbital/Phenobarbital
Ergoloid mesylates
(dehydrogenated ergot alkaloids) Lack of efficacy Avoid
Isoxsuprine
Endocrine
Estrogens with or without Evidence of carcinogenic potential (breast and . .
9 N> with or withou v . nogenic p al | Avoid oral and topical patch
progestins endometrium
Impact on body composition is small and associated .
_p y p ton 15 5 I Avoid, except as hormone replacement after
Growth hormone with edema, arthralgia, carpal tunnel syndrome, .
o . pituitary gland removal
gynecomastia, impaired fasting glucose
Sulfonylureas, long-duration Chlorpropamide: prolonged half-life in older adults; can Avoid
Chlorpropamide cause prolonged hypoglycemia
Gastrointestinal
N Risk of Clostridium difficile infection and bone loss and .
Proton-pump inhibitors Avoid scheduled use for )8 weeks
fractures
\Z /
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Table 6, STOPP list 3"

Cardiovascular system

Digoxin
Loop diuretic

Beta blocker

Diltiazem or verapamil
Calcium channel blockers
Aspirin and warfarin
Dipyridamole

Aspirin

Warfarin

Aspirin, clopidogrel, dipyridamole or warfarin

) 0.125 mg with impaired renal function (Clcr {( 50 ml/min)
for edema only first line monotherapy for hypertension
with COPD (Chronic Obstructive Pulmonary Disease)

with verapamil

with NYHA Class Il or IV heart failure

with constipation

without H2 receptor antagonist or PPI

e as monotherapy for CV secondary prevention

With history of PUD (Peptic Ulcer Disease)

Doses ) 150 mg/day

With no history of coronary, cerebral or peripheral vascular disease
To treat dizziness not due to cerebrovascular disease

Y 6 mo, for first uncomplicated DVT

Y 12 mo, for first uncomplicated PE

with concurrent bleeding disorder

Central nervous system and psychotropics

TCA's (Tricyclic Antidepressants)
With opiate or calcium channel blocker
Long term benzodiazepines () 1 month)

Long term neuroleptics

Phenothiazines

Anticholinergics

SSRI's

Y 1 week use first generation antihistamine

With dementia/With glaucoma/With cardiac conduction abnormalities/With constipation
With prostatism or urinary retention

() 1 month)

With Parkinson’s () 1 month)

As long term hypnotics

with epilepsy

to treat extra-pyramidal symptoms of neuroleptics

with hyponatremia

(diphenhydramine, chlorpheniramine, promethazine, cyclizine)

Gastrointestinal system

Diphenoxylate, loperamide or codeine

Prochlorperazine or metoclopramide
PPI for PUD
Anticholinergic, antispasmodics

for diarrhea of unknown cause

for infective gastroenteritis

with Parkinson’s

at full therapeutic dose ) 8 weeks
with constipation

Respiratory system

Theophylline as monotherapy
Systemic vs. inhaled corticosteroids
Ipratropium nebulizers

for COPD
for maintenance of moderate to severe COPD
with glaucoma

Musculoskeletal system

NSAID's

Long term corticosteroids ()3 mo)
Long term NSAID or colchicine

With history of PUD or Gl bleeding (unless with H2 receptor antagonist, PPI or misoprostol) With
moderate to severe HTN ()160/100)

With heart failure

Long term for mild joint pain in OA

With warfarin

With chronic renal failure

as monotherapy for RA (rheumatoid arthritis) or OA (osteoarthritis)

for gout (if no contraindication to allopurinol)

Urogenital system

Bladder antimuscarinics
Antimuscarinics with

Alpha blockers

with dementia

Glaucoma / Constipation / Prostatism
In males with frequent incontinence
With long-term urinary catheter

Endocrine system

Glibenclamide or chlorpropamide
Beta blockers

Estrogens

Estrogens

with type 2 DM

with DM and frequent hypoglycaemia
with history of breast cancer or DVT
without progesterone with intact uterus

Drugs that adversely affect those prone to falls (> 1 fall / 3 ma)

Benzodiazepines / Neuroleptics /1st generation antihistamines / Vasodilators causing hypotension with postural hypotension/Long-term opiates with recurrent falls

Analgesics

Long-term powerful opiates
Regular opiates
Long-term opiates

first line for mild to moderate pain
) 2 wks with constipation and no laxative
with dementia unless for palliative care

Duplicate drug class

Any duplicate drug class prescription ex, two opiates, NSAID's, SSRI’s, loop diuretics, ACEl's
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