=

[

Pharmacotherapy 2

: Ssz
pll_ns WL 540y | 5 ot W ) aspecks 1 Ge G 2)
ol phovvecolhioqory 4y of 1o op s 1lipels 2 ) aspe 45 wVE

Geriatrics: The Aging Process in Humans
S 2L Dl W50 ¢ Sisease Proces,

e g~ 0- J ol ¢ N o' /9 Dr Enaam Al Momany

SR PR, 5,4 1) «! Faculty of Pharmaceutical Sciences

Np.eshyextes A Department of Clinical Pharmacy and Pharmacy Practice
BN PR FIN T
g ;;.»,o/Lﬁl, lws Clp o (

i (:/!c !\5%\%121
Mv Pty O

The Hashemite University

X

v
o . a2 1. A ] . ~a f. [ 4 SR -~ nt‘l\;\ll\ e an e

CamScanner = Ligd d>gwaall


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

| — — = |

&»}3\(/:%5&\ ey AN N G _wluedly iy sefesc Chowge I\ D (e Bp WD by dr B

) £ g, GulT s e I #2126 3 4w elosyidy) J&y W) Coly et S\ o) 22 S0l |
decdive ClLa \ovnn Wdveyy lug I\ drl o

Pharmacologic Changes Associated with Aging
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v' Measurements of functional capacity of most of the

major organ systems show a decline beginning in young
adulthood and continuing throughout life. '

YYD VM disens. pluses e AV_S s
Epidemiology of aging >S5\ 54 5 £ 4 ) wltd %) Gw

'\wx():.reﬂ e \('\&w\_e}(..\ |
v" The proportion of persons 65 years and older is
increasing worldwide. WUl #is= popdahdy dax0 Mg
\@Q_\P_.,,% Gl N Lnrs G2 ) ala
v’ In 2015, the percentage of people 65 years and older in

the world was 8.5% and is projected to increase to
16.7% in 2050.
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FIGURE 60-1 Effect of age on some physiologic functions.
{Adapted, with permission, from Kohn RR: rinciples of Mammalicn Aging,
Copyright copy; 1978 by Prentice-Hall, Inc. Used by permission of Pearson

Education, Inc) l \
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Age-Related Changes in Drug Pharmacokinetics

Gmmm
\ V. e \ \m ; Unchanged passive diffusion and no change in bioavailability for most drugs " "
: v‘-h qu Js - aa-iw *ﬁwﬂ'&‘m (§U) wv"smwn:w:m«wvmmﬂ = /L‘lu ﬂ‘L '-‘S..U
Q’.S\ w\ RB‘-M Wdeoh}“q"*‘ 1memmMsmthavﬂabﬂyhmdmsamgbmvaMWmm

«"\
| Volume of distribution and { pk of wat luble drugs
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1 Volume of distribution and 1 terminal disposition haif-ie (t, ) for ipid-soluble drugs 'f
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TABLE 60-1 some changes related to aging that

/
affect pharmacokinetics of drugs. ”‘aj"”‘f"\;, 5131 Lplzs
volu~ 0o So [ 1¥le
Rio= ik Young Adults  Older Adults Y~ of dhvbukip
e ' = -
{20-30 years) (60-80 years) __j"7 ( ‘ _'. M\ ETAST ()Y
Body water (% of body weight)y 61 53
Lean body mass (% of body 19 12 .
weight) 21 wlude 2 4S5 14
Body fat (% of body weight) 26-33 (women) 3845 :SJT'%\“ e O% 3 A'l%s ‘
| 18-20 (men) 36-38 ™l disty b"‘*
Serum albumin (g/dL) 4.7 38 N weluel 5 SU Shae
Kidney weight (% ofyoung 100 80 y
- adult) : :
Hepatic blood flow (3% of young 100 55-60

adult)
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Pharmacokinetic Changes

v’ Absorption epled- N G faled 13- <
* Conditions associated with age may alter the rate at which some drugs are absorbed. ——]

 Such conditions include changes in gastric emptying, which is often slower in older persons,

especially in older diabitics, and greater consumption of OTC drugs (eg, antacids and
laxatives)ﬁ\o“’*“ﬁ anpryndyof S, 1 Gasti o galysis i dabhidl (28 Lo o s »,
égﬁ%\ \{—‘éﬁﬂ“ﬂ:{ Wl v Fwe of adwmjashers &;";ﬁf DS Stowaedh

v’ Distribution |
« Compared with young adults, the elderly have redu
and increased fat as a percentage of body mass.
« There is usually a decrease in serum albumin, w
acids—=> wr acd N opSumd fyshe 21 Reo
Thus, the ratio of bound to free drug may be significantly altered.
SLps Nyl | I Wy prive owd ) Tend) ‘fgf,)
JLi=1 W lao GE540 Cat oAl I[s Molrowr nMFMQ
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ced lean body mass, reduced body water,

hich binds many drugs, especially weak
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e capacity of the liver to metabolize drugs declines with age for some, but not all, drugs. -

The greatest changes are in phase I reactions -those carried out by microsomal P450 systems.
There are much smaller changes in ability of liver to carry out conjugation (phase II) rxns.
There is a decline with age of the liver’s ability to recover from injury, eg, that caused by
alcohol or viral hepatitis (A history of recent liver disease in an older person should lead to B

caution in dosing with drugs that are cleared primarily by the liver, even after apparently @
complete recovery from the hepatic insult) Ce o7 Ly 7N ess1s- S1p hepediks A i ﬁv‘%@
Aﬁ'\cﬂwﬁﬁ.{-&h Bpelubolen 422 LSV F L 2lix 5 V0 1>

(usual measure of eGFR) occurs in about tw_g@pf. the population.

It is important to note that this decline is not reﬂected in an equivalent rise in serum .
creatinine because the production of creatinine 1s also reduced as muscle mass c%echnes with
age; therefore, serum creatinine alone is not an adequate measure of renal function.

Tt ] result of this change is marked prolongation of the half-life of many drugs, and
’I}'lhe Prasfigfl?ty of accumulation to toxic levels if dosage is not reduced in size or frequency.
the pos

A decline in Clcr
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v~Age-related changes in pharmacokinetl%sswaﬁr%lw%?f characterized compared to changes in
pharmacodynamics. 4SU oA G v Geu evo| &) dc 2V dupo SV Qo B 12,)) L/Q’f’-fﬁ:?J %
Shertiaz, dose N e (v St o Jas] Clly Uast W pesponcey  I\Aesdit) , () s
\@I’here is a general trend of altered drug response or increased “sensitivity” in older adults.

—_—

v'_Possible mechanisms that have been proposed include:
« changes in concentrations of the drug at the receptor
« changes in receptor numbers | |

- changes in receptor affinity |
« age-related impairment of homeostatic mechanisms

S effects of drugs. Changes in brain size and

v Older adults are particularly sensitive to the CN
stems have been reported with advancing age.

weight as well as changes in neurotransmitter sy

@Prugs may penetrate the CNS more easily.
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Increased sensitivity to the CNS effects of medications in older adults has been demonstrated for
enzodiazepines, anesthetic agents, o

pioid analgesics, antipsychotics, lithium, and anticholinergic
medications.

ges in the structure and function of the CV system that

¥ Aging is associated with numerous chan
@ d pharmacodynamic response to drugs acting on the CV

ay predispose the older adult to altere
system.

/< : : : :
( @’ Older adults are more likely to experience orthostatic hypotension as an adverse drug event.

@ Age-related changes in pharmacodynamics have been reported for CCBs (increased hypotensive
and bradycardic effects), beta blockers (reduced BP response), diuretics (reduced effectiveness),
and warfarin (increased risk of bleeding), but not with ACEIs or ARB:.
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dverse Drug Reactions in The Elderly

v' The overall incidence of ADRs in geriatric patients is estimated to be at least twice that in the,
younger population. !

v Reasons for this high incidence include errors in prescribing on the part of the practitioners and
errors in drug usage by the patient. W‘@*’@fé““g

v’ Practitioner errors sometimes occur because the physician does not appreciate the importance of
changes in pharmacokinetics with age and age-related diseases.

v Some errors occur because the practitioner is unaware of incoinpatible drugs prescribed by other
practitioners for the same patient. = Ple Lo o /) 420\ 0B Na0 BRY

v Patient errors often result from use of nonprescription drugs taken without the knowledge of the
physician.
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Practical Aspects Of Geriatric Pharmacotherapy

v’ The quality of life in elderly patients can be greatly improved and life span can be prolonged by
the intelligent use of drugs. =

. A S, n s oA Bl o A1

v’ Several practical obstacles to compliance: = \axeld Los s
J‘*m * The expense of drugs

 Nonadherence may result from forgetfulness or confusion, especially if the patient h:i.s
@everal prescriptions and different dosing intervals.’ U'ﬁ o L e Cewix {egmls;s Las) ol
B> U0 Qg ool \e sags o/ o)

Patients may forget instructions regarding the need to complete a fixed duratiog of _ttrxerapy
when a course of anti-infective drug is being given. iU 530 123) S\ Lo e‘x/b{_)y\,o S
) % ' ol \ n
MFPJQW» G2 diga] e gl 2ol WQUoS WD U Py =) 5" 2 e
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The disappearance of symptoms is often regarded as the best reasonjto halt drug taking,
_especially if the prescriptio was expensive. (M_o & ) AP 2\ 47 o Zrwi
@ LR s il e 2 ) 3:

* Nonadherence may also be ﬁbﬂﬂe A decision not to take a drug may be based on prior
__experience with it (Enlisting the patient as a participant in therapeutic decisions increases the

motivation to succeed). =>,! 8} (< o ) 's'v-k)i Ge ) o N.%Ci—’ s o p(Cslesy

* Some errors in drug taking are caused by physical disabilities. Arthritis, tremor, and visual
problems may all contribute: 2 \# 2is\o o L) A 1> 2is1)) [PRY Sa2P Qneg] p

o b 0 il UDe S jde wsup ( e;LMJJMN%ae CMI} rfeseshaus b I
> Liquid medications that are to be measured * ‘by the spoonful” are especially inappropriate for
patients with any type of tremor or motor disability. Use of a dosing syringe is essential in
such casesa,_\_,_(\,gm G > Cﬂ:_,-u o ,,ﬁ Y2 (Aae lir ) gy Agw sl L
oA » (5354 S 5% el gy Yo 05 M) Sladl '\ el ¢l clig]
> Because of decreased production of saliva, older patients often have difficulty swallowing
large tablets.

> “Childproof ” containers are often “elder-proof ™ if the patient has arthritis.

—
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ipped in the right direction by adherence to a few principles:

IS 8 ) Gus-
* Take a careful drug history. The disease to be treated may be drug-induced, or drugs being
taken may lead to interactions with drugs to be prescribed

Prescribe only for a specific and rational indication. Do not :
“dyspepsia.” Expert guidelines are published regularly'byq national organizations and :
websites such as UpToDate.com. ¢ 'gJ,3) Q25 &l dePMP"\"}i‘ /35@@3"3;;
Counce s) )»gfmuml’c&gfp & Slaten ) o\ g a-\ZGiv 5P Vs duge Do -
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Define the goal of drug therapy. Then start with small doses and titrate to the response
desired. Wait at least three half-lives (adjusted for age) before increasing the dose.

Maintain a high index of suspicion regarding drug reactions and interactions. Know what
other drugs the patient is taking, including OTC and botanical (herbal) drugs. v~ 1%, e 542 s
o2l QUh Chg Weadi ot SF G0 Caodl w600 G0 CHll) Cowplain T SRae enm riess
Simplify the regimen as much as possible. When multiple drugs are prescribed, try to use
drugs that can be taken at the same time of day. Whenever possible, reduce the number of

drugs being taken. & P(Eﬁcﬂ el vy
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Physiologic Changes with Aging

Organ System

Bdancaandgaﬂ

1 Stride length and slower gait

{ Arm swing

Body compasition

1 Body sway when standing

{ Tolal body water

| Lean body mass

t Body fat

= of { Serum albumin

Cardiovascular

1 @4-Acid glycoprotein (« or 1 by several cisease states)

1 Cardiovascular responsae (o stress

1 Barorecepnoracﬁvity leading ta { orthostatic hypotension

1 Cardiac output
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Physiologic Changes with Aging

>

1 Systemic vascular rasistanca with loss of arterial elasticity and dysfunction of systems maintaining
vascular tone

t Afterioad

| Coronary Perfusion

Central nervous system

| Size of the hippocampus and [rontal and temporal lobes

1 Number of receptors of all types and 1 sensitivity of remaining receptors

{ Short-term memory, coding and refrieval, and executive function -
Altered sleep pattems
Endocine | Estrogen, testosterone, thyroid stimulating hormone, and DHEA-S levels
Altered insufin signaling
Gastrointestinal 1 Motility of the large intestine

} Vitamin absorption by active transporl mechanisms

{ Splanchnic blood flow
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Physiologic Changes with Aging

| Bowel surface area

Genitourinary Atrophy of the vagina with decreased estrogen

Prostatic hypertrophy with androgenic hormonal changes

Detrusor hyperactivity may predispose to incontinence

Hepatic ] Hepatic size

1 Hepatic blood flow

1 Phase | {oxidation, reduction, hydrolysis) metabolism

Immune 1 Antibody production in response to antigen
1 Autoimmunity
Oral Altered dentition

| Ability to taste satl, bitter, sweet, and sour

Pulmonary { Respiratory muscle strength

1 Chest wall compliance

1 Arterial oxygenation and impaired carbon dioxide elimination
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Physiologic Changes with Aging

§ Maximal breathing capacity

1 Residual volume

1 Glomerular filtration rate

1 Renal blood flow

| Filtration fraction

§ Tubutar secretory function

} Renal mass

Presbyopia (diminished abifity to focus on near cbjects}

1 Night vision

Presbycusis (high-pitch, high-frequency hearing loss))

| Sensation of smell and taste

1 Skeletal bone mass (osteopenia)
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Physiologic Changes with Aging Deepat—

Foaips Be>

Joint stiffening due to reduced water content in tendons, ligaments, and cartilage

Skin‘hair Thinning of stratum comeum

i Langerhans cells, melanocytes and mast cells

i Depth and extent of the subcutaneous fat layer

Thinning and graying of hair due o more hairs in the resting phase and shertening cf the growth
phase as well as changes in follicular mefanocytes

Data from References 24 and 27.
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