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Therapeutic Considerations in the Elderly

Elderly patients are those 65 years of age and
moghe Byo burbod kalih. Chohavie of she

older. bO&j/S w@m}
Those who are > 65 years are NOT a one similar

group.
Institutionalized individuals are also different
from those living in the community.

Age-related changes in physiology can affect
both the pharmacokinetics and the
pharmacodynamics of drugs.
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FIGURE 60-1 Effect of age on some physiologic functions.

(Modified and reproduced, with permission, from Kohn RR: Principles of Mammalian
Aging. Prentice-Hall, 1978.)



TABLE 60-1 Some changes(related to aging]that

affect pharmacokinetics of drugs.

Older Aduits
(60-80 years)

Young Adults
Variable (20-30 years)
Body water (% of body weight) 61
Lean body mass (% of body 19
weight)
Body fat (% of body weight) 26-33 (women)
18-20 (men)
Serum albumin (g/dL) 4.7
Kidney weight (% of young (100)
adult)
Hepatic blood flow (% of (100)

young adult)
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Therapeutic Considerations in the Elderly

* Drug-related problems in older adults are
common and cause significant morbidity.

 Common medical conditions in the elderly
include: hypertension, diabetes mellitus, -
osteoporosis, bronchial asthma,S OCL)C&D,WC’aGrL\Z?ér,CRC
arthritis, heart diseases, Alzheimer’s disease and

cognitive dysfunction, and stroke.



Therapeutic Considerations in the Elderly

* The most common sensory impairme‘pts are
cppe . . . . e wn[olo
difficulties in hearing and vision. w%%,

n ik

* The elderly are also prone to falls.



Human Aging & Changes in Drug
Pharmacokinetics and Pharmacodynamics

Clinical manifestations of normal aging include:

1. Changes in biochemical makeup of tissues.
Reduced functional capacity of body systems.

Reduced ability to adapt to physnolo%lcal stress.

Increased vulnerability to disease.

S"PS”!"

Frailty (weakness, fatigue, weight loss and
functional decline). (-&lia g cin)

* Individuals experience aging at different rates\V/



Common Physiological Changes Associated

with Aging
el

include:
a) Reduced functional reserve capacity.

b) Reduced ability to maintain homeostasis, making them
susceptible to de-compensation in stressful situations.

Examples of such impaired homeostatic mechanisms:
1) Postural or gait stability

2) Orthostatic blood pressure responses

3) Thermoregulation ¢ it/zzte. < 0\ (e

4) Cognitive reserve

5) Bowel or bladder function. 24: ©acriparon, vhinagy rekenton,
M.wt UTts (in OPH ondlag)



Age-Related Altered Drug Pharmacokinetics

Absorption:

* Absorption of drugs may be affected by age-
related changes in GIT physiology, drug-food
interactions, concurrent medication, and co-

... morbidities affectlng Gl function.
Ve o+ intagpundhanged ) OISR Lipe \rvx-?ncc\f'“ﬁs
1. The QQ@M of drugs absorbed by passive

diffusion may not be affected significantly.

* Drugs absorbed by active transport (vitamin B,,,
calcium, iron, magnesium) may have impaired
1 » ‘o SO0 ma  dose
absorption. i %Wamﬁfﬁ
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Age-Related Altered Drug Pharmacokinetics
Peteblin of Shudng benoun wetinal musa and crodogion. M)H
2. First-pass effect is decreased, leading to an
increase in bioavailability and plasma
concentration of some drugs (propranolol
labetolol), while the bioavailability of some pro-
drugs is reduced (enalapril, codeine).

3. In the presence of atrophic gastritis, or in
patients taking gastric acid-lowering agents, the
extent of absorption of drugs requiring an acidic
environment for absorption may be reduced

(LUIIGLU";ES 11O1 011402 1A
penicllin



Age-Related Altered Drug Pharmacokinetics

Distribution:
Factors that influence drug distribution in the elderly:
1. Altered plasma protein concentrations.

2. Individual body composition (body fat and
intracellular fluid content).

3. Decreased muscle and tissue mass.
4. Reduced blood flow to tissues and organs.

5. Active uptake into tissues may be influenced by
ageing.



Age-Related Altered Drug Pharmacokinetics

* The volume of distribution of water-soluble
drugs (ethanol, gentamicin) is reduced.

 Lipophilic drugs (benzodiazepines,
metronidazole, and rifampin) exhibit an
increased volume of distribution.

* Changes in the volume of distribution\affect
. c©
loading doses of drugs. . Adng wih ¥
LD%S rule AI?L% ﬁ\’f o We | tl/’Z,, Jo aduere

chugs o Loy Ly, o S Y
o e rocok cipial Wy, 95 Stode Chp
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Age-Related Altered Drug Pharmacokinetics

* The brain of elderly patients may be exposed to
higher concentrations of drugs and toxins

because of age-related changes in the blood-
brain-barrier.

13



Age-Related Altered Drug Pharmacokinetics
D Eregnnes.

2 Pecftion l/ &, ks Lisna in ZM‘J'

Metabolism:  &fue. birding.

* Hepatic metabolism of drugs depends on liver
perfusion, activity and capacity of drug
metabolizing enzymes, and protein binding.

* All of these factors are affected by the aging
process.



Age-Related Altered Drug Pharmacokinetics

S metabollz,
. ooy undecgo Sigwloant 1ot nosmal L
P25 effect > dnes( eamna. depends on dre hepetic Plow I s g

» For drugs that have high intrinsic clearance (high
hepatic extraction ratio), hepatic clearance
depends on hepatic blood flow mainly (flow-
limited metabolism).

* Age-related decreases in hepatic blood flow (20-
50%) can decrease significantly the metabolism
of high extraction ratio drugs (propranolol,
amitriptyline, diltiazem, lidocaine, metoptolol,
morphine and verapamil). = 4o showld ko redivcl
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Age-Related Altered Drug Pharmacokinetics

Elimination:

* Age-related reductions in GFR are well
documented.

e Serum creatinine is a poor indicator of renal
function in the elderly because creatinine is
produced by muscles and there is reduced
muscle mass in the elderly.



Age-Related Altered Drug Pharmacokinetics

e Cockcroft and Gault equation may be used to
calculate creatinine clearance:

(140— Age) (Actual body weight)

72 (Serum creatinine concentration)

Creatinine clearance =

Multiply the result by 0.85 for females.

»See this link for an update on renal function

estimation:
https://www.ncbi.nim.nih.gov/pmc/articles/PMC5643354/pdf/11255_2017_Article_1682.pdf .



Age-Related Altered Drug Pharmacokinetics

* You should measure CL_, accurately when you
plan dose adjustment in patients with reduced

renal function.

o To indivduclie Hre doge l€dndon azcocdiny
o Mo ehmated vewal Punchs.-
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Age-Related Altered Drug Pharmacokinetics

* Dosing guidelines of drugs that are eliminated by
the kidney are based on creatinine clearance.

v'Some drugs should be avoided when CLcr< 30 .
Anyi D
mL/min: colchicine, co-trimoxazéle, g?yburlﬁ

Wit penicitin & (2phaldPbline o N Hal/ cone A 5M“ﬂ drurebe.

nitrofurantoin, probenead spironolactonej, &

A oo ng durehe.

triamterene.
v'Some drugs need dose reduction in reduced

anki herpes

renal function: acyclowr amantadlne
4 buciing agent:
ciprofloxacin, gabapentm ranitidine;

~ A‘“mozﬂ«gwsde Bos Vmaawvgcm. 20



Age-Related Altered Drug Pharmacodynamics

* Changes in PDs are less understood than changes in

pharmacokinetics.

Proposed changes leading to altered
pharmacodynamics of drugs may include:

1.

I A

Changes in drug concentration at the receptor.
Changes in receptor numbers.

Changes in receptor affinity.

Post-receptor changes.

Age-related changes in homeostatic mechanisms.



Age-Related Altered Drug Pharmacodynamics

A. Older adults are more sensitive to the CNS
effects of drugs:

1. Changes in size and weight of brain.
2. Changes in the neurotransmitter systems. ty.. r>.

3. Drugs penetrate CNS easier than in young
adults. dwy in BOD.

22



Age-Related Altered Drug Pharmacodynamics

For example, in the elderly there is decreased
levels of dopamine transporters, decreased
number of dopaminergic neurons, and
decreased density of dopamine receptors;
leading to increased sensitivity to the adverse
effects of antipsychotic drugs.



Age-Related Altered Drug Pharmacodynamics

* There is increased sensitivity to
benzodiazepines, opioids, general anesthetics
antipsychotics, lithium and anticholinergic
drugs.

B. The elderly are more likely to develop
orthostatic hypotension as an adverse effect of

( some antihypertensive drugs.
>IV\ Yoy odhJb N Loilure a.[uvnaorw-dv'm

— > feduced blod volume lFe: Hﬁ.mw;m,

Jeodilatuf drgs — 3 Ortho- Negpo \ Ellexly

Pl ankihypertensie 445 can sl orHhoblabl [postural hypiension —= 3
n e presere +4chaclmtion o low bloas] yolume- & 24 )



Age-Related Altered Drug Pharmacodynamics

C. There is also:

< Increased hypotensive and bradycardic effect to
calcium channel blockers.

.+ Reduced blood pressure response to B-blockers.
* Reduced effectiveness of diuretics.
* Increased risk of bleeding with warfarin.



Drug-Related Problems in the Elderly

Include 3 important, potentially preventable,

negative outcomes:
1. Withdrawal effects.
2. Therapeutic failure.

3. Adverse drug reactions.

26



Drug-Related Problems in the Elderly

Risk Factors:

1. Polypharmacy including prescription and non-
prescription drugs, herbal medicines,
supplements and unnecessary drugs.

o Polypharmacy has been strongly associated
with ADR;:Grlsk of geriatric syndromes (falls,
cognitive impairment), non-adherance,
diminished functional status, and increased
health care costs.

27
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Drug-Related Problems in the Elderly

. Inappropriate Prescribing, which includes:
. Wrong dose and duration. Vo adjsment dene
. Duplication. Mere Hw one docior

Drug interaction problem. e¢:iphetmacy.

. Prescription of drugs that should be avoided in

the elderly, *******%%

. |lUnderuse

Omission <Jf drug therapy that is indicated in

prevention or treatment of disease.

28



Drug-Related Problems in the Elderly

4. Medication non-adherence:

Causes:

a. Adverse effects.

b. Complex regimens. g fludd be &=tben ar widuig(ug -

c. Misunderstanding of information about
prescribed medications.: T rquire wiitten inectiong

. Cost.

Dys-mobility (arthritis, ..).
Social factors (living alone).
Dementia.

@™ 0 Q



Duplicakon easy e
repar
Assessing and Monitoring Drug Therapy

1. Compare the patient’s problem list with drug
list:
A drug may be considered unnecessary if:

a. It does NOT have indication per the problem
list.

b. Is NOT effective.
c. Therisk of its use outweighs the benefits.
d. There is therapeutic duplication.

30



Assessing and Monitoring Drug Therapy

2. Determine if the patient is having a chronic
condition but is NOT receiving an evidence-
based medication to improve outcome.

3. f@effectlvgess and toxm% of drugs by
clinical assessment and Iab tests.

e Examples:
Aoti-archyHmmic

Amiodarone hepatic function tests L‘;FT .
con-eu
Antiepileptics Drug level el

ACEi & ARBs Serum K* level

31



Assessing and Monitoring Drug Therapy

Antipsychotics Extrapyramidal ADRs
Diuretics Serum K* level
Hypoglycemics  Glucose and glycated Hb
Lithium Serum level

Warfarin PT or INR

etc..



Assessing and Monitoring Drug Therapy

4. Documenting problems and formulating a
therapeutic Plan:

 Areasonable clinical outcome for a 40-year-old

patient may NOT be reasonable for an 80-year-
old patient.

. 21

Ta!gpmr)}cg g&cucmfl?] (rema|n| mﬁ life expectancy?!),
time until therapeutlc beneflt treatment target,
medication regimen complexity and goals of

care, when deciding on prescribing rationale.

33



Assessing and Monitoring Drug Therapy

5.

Implement a team-based management
approach and develop strategies to avoid
prescribing errors.

Take measures to enhance adherence to
medications:

. Modify medication schedule to fit patient’s life-

style.

Prescribe generic agents to reduce cost.
vbu; bScety.AvM

34



Assessing and Monitoring Drug Therapy

Offer easy-to-open bottles.

C.

d. Offer easy-to-swallow dosage forms.

e. Provide both written and oral drug information.
f.

Involve caregivers stressing the importance of
adherence.

35



Assessing and Monitoring Drug Therapy

7. Asses the presence of drug-disease interaction:

Examples:
a.

E4: No antichelineggics Cdug to vty rerenifion)
>i':1'n BPH -
Antlcholmerglcs benlgn prostatic hyperplasia &

dementia or cognltlve |mpa|rement.

. Antipsychotics: history of falls and Parinson’s

disease.

. Aspirin: peptic ulcer disease.

36



Assessing and Monitoring Drug Therapy

d. Calcium channel blockers: heart failure.
Provinetic agent + Wed vot will pmc;\ud‘b\fl

e. Metoclopramide: Parkinson’s disease.
NSAIDs: peptic ulcer disease, heart failure and

renal failure N & g0 resenton.




Table 2. 2015 American Geriatrics Society Beers Criteria for Potentially Inappropriate Medication Use in Older Adults

Organ System. Rationale Recommendation | Quality of | Strength of Ewvidence
Therapeutic Category., Ewvidence | Recommendation
Drug(s)
Anticholinergics
First-generation Highly anticholinergic; clearance | Avoid Moderate | Strong 2015 Crtera:
antihistamines: reduced with advanced age, and Duran 2013
Brompheniramine tolerance develops when used as Fox 2014
. . o . Kalisch Ellet 2014
Carbinoxamine hypnotic; risk of confusion, dry
Chlorpheniramine mouth, constipation, and other From previous
Clemastine anticholinergic effects or toxicity criteria:
Cyproheptadine Agostini 2001
Dexbrompheniramine | Use of diphenhydramine in Boustani 2007
Dexchlorpheniramine | situations such as acute treatment Guaiana 2010
Dimenhydrinate of severe allergic reaction may Han 2001
Diphenhydramine be appropriate Rudolph 2008
(oral)
Doxylamine
Hydroxyzine
Meclizine
Promethazine
Triprolidine
Antiparkinsonian Not recommended for prevention | Avoid Moderate | Strong Rudolph 2008
agents of extrapyranudal symptoms
Benztropine (oral) with antipsychotics; more-
Trihexyphenidyl effective agents available for
treatment of Parkinson disease
Antispasmodics: Highly anticholinergic, uncertain | Avoid Moderate | Strong Lechevallier-
Atropine (excludes effectiveness Michel 2005
ophthalmic) Rudolph 2008
Belladonna alkaloids
Clidinium-

38




Potentially Inappropriate Medication
Use in Older Adults

. Anticholinergics + other drugs with ., /. . .. .
anticholinergic activity such as antihistamines:

Rationale: elimination reduced in older adults.

Risk: confusion, dry mouth, constipation, urrjne

retention. UTE
Rack acthe
Quality of evidence: moderate. o e Frdoey

Strength of recommendation: strong.



Potentially Inappropriate Medication
Use in Older Adults

1 « LUTT C%/ze.'w/{y
. Nitrofurantoin:” A ¢ s
Rationale: potential for pulmonary toxicity,

hepatotoxicity, and peripheral neuropathy.
Quality of evidence: low.

Strength of recommendation: strong.

N
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Potentially Inappropriate Medication
Use in Older Adults

. Peripheral and central a-blockers:

Rationale: High risk of adverse effects,
orthostatic hypotension, and CNS adverse
effects.

Quality of evidence: moderate - low.
Strength of recommendation: strong.



Potentially Inappropriate Medication

Use in Older Adults M{-‘S.MMS
wbc{(wm geowreldate ¥ | wp™ Dt‘ﬂ@:ﬁkwy}’)y
. Immediate-release nifedipine: L s U "7 ¢ 7 °
) : . 7 7
Rationale: potential for hypotension and S
myocardial ischemia. i dilages N
Quality of evidence: high. ore than wrflf‘;i B
o ~ bload die s ng‘
Strength of recommendation: strong. lhnni
ower— VC
hormad 4124
dors T
f S




Potentially Inappropriate Medication
Use in Older Adults

5. Amiodaraone:

* Rationale: High risk of many adverse effects.
* Quality of evidence: high.

e Strength of recommendation: strong.



Potentially Inappropriate Medication
Use in Older Adults

. Antidepressants:

Rationale: hlghly antlchollnerglc sedating,
o( -rephC blocers

orthostatic hypotension and myocardial

ischemia.

Quality of evidence: high.
Strength of recommendation: strong.



Potentially Inappropriate Medication
Use in Older Adults

. Antipsychotics:

Rationale: increased risk of CVA, cognitive
decline, dementia, and mortality.

Quality of evidence: moderate.
Strength of recommendation: strong.



Potentially Inappropriate Medication

Use in Older Adults \
~ N\ e,

Rationale: highly rate of dependence,
tolerance, sedation, cognitive impairment,
delirium, falls, fractures.

. Barbiturates & benzodiazepines:

Quality of evidence: high - moderate.
Strength of recommendation: strong.



Potentially Inappropriate Medication
Use in Older Adults

9. Insulin sliding scale (refers to the progressive
increase in the pre-meal or night-
time insulin dose, based on pre-defined blood
glucose ranges):

* Rationale: increased risk of hypoglycemia.
* Quality of evidence: moderate.
e Strength of recommendation: strong.



Potentially Inappropriate Medication
Use in Older Adults

> AP
10. Long-acting sulfonylureas:
fralé
» Rationale: increased risk of hypo ?ycemla
* Quality of evidence: high.

e Strength of recommendation: strong.



Potentially Inappropriate Medication
Use in Older Adults

11. Metoclopramide:

* Rationale: increased risk of extrapyramidal
adverse effects, dyskinesia.

* Quality of evidence: moderate.
e Strength of recommendation: strong.



Potentially Inappropriate Medication

Use in Older Adults
ne+ be ‘ﬁ & ajow?l'ion ocﬂ
12. Proton pump inhibitors: ..c.d dnygs.
(Farad ) peeudomermbranous cokhs <4
. Ratlonale risk of Clostrldlum Jl icile infection.

be fan aLo‘nSh
* Quality of evidence: high. mw?eatyw e O

24 howrs -

e Strength of recommendation: strong.




Potentially Inappropriate Medication
Use in Older Adults

13. Meperidine (pethidine)?QPiﬂﬂs CPespiahry deprossine

* Rationale: high risk of neurotoxicity, including
delirium.

* Quality of evidence: moderate.
e Strength of recommendation: strong.



Potentially Inappropriate Medication
Use in Older Adults

14. NSAIDs:
* Rationale: Increased risk of peptic ulcer disease,

O reAenno <4 cavdi oVt U

cardlovascular disease, renal failure.
* Quality of evidence: moderate.
e Strength of recommendation: strong.




Potentially Inappropriate Medication
Use in Older Adults

15. Central muscle relaxants (chlorzoxazone,
cyclobenzaprine, orphenadrine):

 Rationale: poorly tolerated because of
anticholinergic effects, sedation, increased risk
of falls and fractures.

* Quality of evidence: moderate.
e Strength of recommendation: strong.



