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Principles of Drug Prescribing in the Elderly 

Weerasak Muangpaisan 

Department of Preventive and Social Medicine, Faculty ,of Medicine, Siriraj Hospital, Mahidol 
University 

Abstract 

At the present time, the aging population is I 0.5 % of the total population in Thailand 
and 10.5% of this figure are the persons aged 80 years or over. The increasing rate of elderly 
population in Thailand is much more than that of the developed countries up to 3 times. This 
problem will unavoidably cause health problems; one of which is the drug-related problem. 
Elderly people have physiologic changes, multiple pathologies and medical problems as well 
as polypharmacy which bring about adverse effects from the treatment. This article 
summarizes the physiologic changes from aging process causing clinical problems in drug 
prescribing. It also includes inappropriate drug prescribing, drug interaction, age associated 
adverse reaction, and behavioral factors of the elderly that cause problems in drug 
administration. 
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V I~ t I .J .J 
mmrnum1tN 3 L't11Lrn::mnn11m~l1U~'1Ja~m . 
~?fmti~ LYltl hi1uvmLLl'l't1eJ (over- the-counter 

1'!i" " 3 .. ·1"" medications) un 'llLYIU~U~mq 'l~'t11 lirJU~ 

mm l'.lirna m~u~~tnvLnY1il'lJm'l1nm'l1'11'm 1~ • • 
:: " ., .. • 1.l ti 

ll~ 'Utinv1nmmll~muu~i.im'lLuamm a~'IJa~ 

~1~muQi1~ 1~Ln~~1na~q~L Yii.i~mh 1 lfii~rnQja 
Lllil°'11'ln1JAlllVlf (phamlaCokinetics) LLnWlil°'ll 

YlilAlllVlf (pharmacodynamics) '1Jtl~tl1 Lrn::OJ1n 

n1 'l~ rf ll~ '11 ti jj n1 'l1 'If t11 l1 '11 tl'IJ'IJ1ld1" nu 
"" . 

(polypharmacy) ~'ti11lf tn'lLnviilcymtli.)n~m 

'l::l1i1~m (drug-drug interaction) Lrn::Lvii.ifamll 

LnviNa*NLfim (adverse effect) 'llnm1~ rJu~ 

muu~L l'.lmf~>Jnilm1m~utl1t1l1nit1tiEi1~ ilhA . " 
Jltl WL~u~ilA11i.i-a'u'liamnviv11'ai.i 1 nu ~~LUlJ 
m'lL viii fanimnviilt)jmv1nni'll'1i'u1 l ucltJ1u 

nai.idmn;f'U 1u~d'l::na11n~ilt)jm1trn1'l1'11'm . 
1u~r~mu TvimLml111i'ti'll~ilcym~d 

"" . 
1. m'lLU~mmtla~m~Lllil°'ll'ln'UAlllvif 
2. nl'lLU~tllJLLtlmm~Lml'llvrnAlllYlf 
3. m'l~~1'11'm 1urJu~mqtim~ 1liLl1m::lli.i 

(Inappropriate drug prescribing) 

4 . ui.)n~t11'>::l1i1~m (Drug interaction) 
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" .. .l A . 1.l ti 5. i:ln'lmLAmt11't1LOYl'llOnl'lLuntlULL M 

'llti~tnq (Age associated adverse 

reactions) 
_elf., " .oc:... v ..J 

6 . uv'lt1m~vi11Jm1vim'li.i~rn~~u~ mq't1 

ihrnQitim'lu~m'lm 

fll"HU~t.nm\Jf;l·3't11'3Lml"lf~f;l1JA1'1~i' 

r.fo~muiim'lL tl~mm tla~'1rn~~1~mu 1u "" . 
..J .., " ::1 " .. 

ni 'l't1'l::'l vi n1'l nut11 't1~ u mu n1 'l~ Yl'lfi.Jtll 

(absorption), nl'lO'l::'lltltll (distribution), Li.J­

Vl::Utii'!lli.J (metabolism) ua:: nl'lVUUltltll 
., tl.l ti O .J' A (elimination) LYltlnl'lL ntllJLL n~Ll1allJ'11vLnYI 

'llOnl'lL ti ~mm Un~ Vlli.J tilt.IL l~tl~ flUl~ L~tl1l1~'1 • 
LnviOJ1nm'lL tl~mmtla~vi1i.imu~1i.inu h~Qj1~ 1 • 
.iA.r d."f"' y .,i .l .. 1" 
't1LnvimJ'l1i.Jfl~uv'lmnviatii.itiu 1 l'ltn'lmrn vi 

nl'>Ltl~t1'ULLtln~'t11~Lllil°'ll'lalJAlllY1f~~ 4 mh~if 
vmi1 m'lvi vi:Si.im Lu uilv~u~ilm'lL tl~mJ LL tla~ 

" 
U'1tl~llY12'M 

• 

nl'lYIYl~Jltn (Absorption) 
" 

" q .c:, .cl' I ~I 
~Ill~ tlltl'l::i.J nl'lL Vli.J'IJlJ'IJti~mm1m uU 
\i" , 

. 1 .i .. n'lYIYll~ (pH) UO'>::Ll'11::tnl11'l 'l10nl'l't1i.J 
.. .i.. 1" atrophic gastritis 'l1i.Jfl~v10nl'>'t1i.ln1') 'lltllnYI 

mviL 'V1ti-rnH1hALL~rn1um::m1::mm'> L UlJollJ 

nT'Htl~titJLLtla~gu1m::uum~L~'Utnl11'l MLLn 

gastric emptying time 'lf1a~ Lifovimudfu~a11il 
"" ... . 1" . '1Yln~ m'>LAamJm'llti~m llavia~Lrn::v1u1m'lfa 

~mwifiii'lum'lviviwi.i 11Ja111laviM ti~ hnmi.i ., 
" t·mma1iJm::'t1uoitim'lY1Y1:Si.1mLLUU passive 

" 
\I I .o;il ' .J cA 

transfusion irnumn uvimrnn'>::'t1UY1'1tll't1i.Jnl'l 

vivi:SmLUU active transfusion mnni1 Lrn:: lviu 
" 
rl11J1l1ajmYi't'li'>Jnilm'>~Vl:SmLuu passive 

transfusion ~~'ti11l11liil~rnm::'t1umnirn't11~ 
Aai)n2,4,6 
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01'10"i::~1llll1 (Distribution) 
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flailmHN r.ra~ mm i'.Ju mh~ mn tQ'lu,i°11 tlil~~u~ 
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QI I 4.1 q ti ~ 

)Jr.JilG1iln1'rn">::~1lJ011'1J!NlJ1)J 2 Q'l1\Jflil 

1. tl~)J1Gl'>n1'>0">::~1llol1'1Jil~ll1 (Volume 

of dislribution: Vd) 

2. Binding proteins 

1. tfiu1~1n11n1~91vc;J1va~v1 

(Volume of distribution: Vd) 

r.ra~ muilm">L ~"tumN lmju 1 u~1~01u 
'"' . 

" !'I 1 " v1n">vt1a:: 18 Luu 36 ur.ia~tnt1'1flmLa::v1n 
"" . 

fmm:: 33 LlJu 45 1u~~mql1~ (Lmmniiuu 

mq 20 ua:: 70 u) lu'IJru~ lean body mass 

" 1 " " ilQ'lil~''rnEJa:: 19 Ur.Jn~il1ll'lfllllla:: '>illlil:: 12 
"" ' 

1urJu~mql1~ mmm'IJD~Walef)JlilQ'lil~fullil:: 

8 ua::tn)J1Gl')'IJ~lr11umn1lJilQ'lil~fullil:: 17 

vlOillll 20 O~ 80 U4 r.lilLl1alif~~yj1llfm"> 
' 

m::~llol1'1J~m~a::mll Mm 1Jlmj1J (fat- soluble 
.r ... ~ ... .r 

drugs) mmnJ )Ju">mmm">n">~ltJGl1'1Ju~mu~'llu 

il r~a 1 li n1">'liu rl1tJtJ1 lol'ti1MLrn::u1vn1 l litJ1 
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.. l: .. .J .. ., ..Iv l"l: 

L 'r'llJ~fl'j~LQ'llJ1 'lf~v::)Jr.Jil)J100Ulll'Y1Glil~ l1m~ 

L~lJ1LlJmb~ 1 L°lfU analgesics ua:: hypnotics 
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.J.1" ... 1 ..... L 'r'f')1::'1JU1G'lll1'Y1Yl1 l1')::Q'IUU1 ln'lalef)Jl()~')::Q'IU 

..i " :; " ' d' . 1· I . 'YlGl~nl'>lJlJUilllil~ L'l!U 1goxm, 1t 11um, Lrn:: 
• • !'I " 2 4 am111oglycos1des Lu\JGllJ ' 
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2. Binding proteins 

lJ10a)J~~unurfauiJul1HailQ'ln~ tnvilll1 . " " 
lmtlilef">:: (free fom1)ff~~u rl'1~~mlliiilauilu 

" \l " 
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a~ 1ol'L~OUillltl1lLV~ll'H~ LLGio1iim1)JL&rnhll 
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ll10a)J~LlJUmG'l (acidic drugs) mviillllU">tl . " 
... .r • 1 ...... ... ... 1 " Dn"i::mn'IJU'Yll l1)J Lil01'1LOG'l\'4'Hv10ll1 Q'l 

... ' .J ... ii JC, " .J .. tl.J 
Gl1D~lJ1'Ylil1vLnQ'l fljl11\JlG'l)J10 l)Jil)Jnl')L illJU 

LLtl~'IJ~')::~UDil\jihJluLailQ'l Mun warfarin, 

digoxin, phenytoin, naproxen, tolbutamide ua:: 

thyroid hom10ne2
'
4 

ffll1fo alpha-1 acid glycoprolein LUlJ 

binding protein 11nailG'l~LlJU acute phase 

.. ... .J .J.. tl.J ti 1" reactant protein D0011l1U~'Yl)Jnl'>L illl\JLL a~ Q'l 

.J .. ... 1··'1 " .. !' " " ..r L)Ju)Jnl'>umau n l1)Jl1"iilU1'>uuain nm)JLUil 

ii lvmu m lvi1u LVl~Unl">r.hoi'G'l hfltlilQ'lilQ'l 
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•
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J. 1:A'uii'11\!ilul111iiDt1 

t cx,-acid glycoprotcin 
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~·J' ltl • 1 .. .. .J J' .. 65 u'IJ'U l'nJ11n1'l '\.rnl1U'UL(lflYl'r1JJ1l(IU.:JG1U 

a01a~-i't1ua:: 35
8 m">aY1MB'Uif ijm1mh~ty'r11.:J 

Q,Q d .,.J..,. 
~ia'Un llm~v10U1U1~G11'r1JJ first - pass hepalic 

Clll At. .J., Q, d 
metabolism l1'ltll>JG1::Ufl(ltf>J'r1G1U'11'UYl'>1Yll'>1llln 

... .. .J' d .. .i.. 2• 
v::JJ 'l::01ua~'1J'Ul>J tll>JGJ::urrn a>JY101ua 01a~ • 

" 
ol'1mh~m1lmrl>Jif lff1J propanolol, labetalol, • 
meloprolol, verapamil, nifedipine, tricyclic 

antidepressants, lidocaine ua::mn~JJ opioids 

l1a1uoi'1 l'lilJ morphine, meperidine
10 

'Ut1nv1n 
l: v .. • .. .J .. ti "'ltl 
mma~mumv>Jn1'>Yl1~1'U'IJCNGJUYlt~YI n01 v1n 

\iV , 
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Uillll~Aliiln A1il01~U1 

l1hmu111111<11A'cu11r111iHln 
l1hmu111111<11A'cu1rn11lliln 

Ke1oconuole 

l1raconazole 

Ferrous sulphale 

t ti111~~ii'it1t10~Ulflil~il1Uhi'Mu Diaz..cpam, Ourazepam 

h1iu 

t ffl11JlllllHUll0~1:AUUlflil:il1U 
lfiftlmh 

J. tl1mcuUlih1r11f~111n 
J.t11111cuuifl~unult11fiu (acidic 

drugs) 

t tfimcutnAfunulthfiu (lxi.\ic 

Mis) 

Ethanol 

Digoxin 

Phenytoin, warfarin 

Lidocaine, propanolol 

tbioavailabilily llO~U1~ft1 Labclalol, prnpanolol 

t fi111~~lliAUlfl1hun1~U11Jn11if Diaz..cpam, Ournu pam 

flifl~~iiifltJl~Ui\ln'i::uiuni'iif Oxazcpam, 1riazolan1 

l1iltlffuu11tla~ 
fi1111~lliAUlrlii'n~iluirnlAU11Bu Digoxin, gcnlamicin, 

ACE inhibilors 

hmh~ 1 ~lnYl~lJ l'li'U hAol'uv1nfl'ant1llm( 

ua::hmi'uuv.:J llluGiu ~~v::ij~rnoim>J01::ut1~ 
tf>J'!Jfl~U1L'lf'Un1J 

tlfimmm">L>Joi::tman>Jm~Gi'uii 2 '11u01il.:Jif 

Phase I (Oxidative reaction) lU1Jm::m'IJ 
.J.., .J .... , 

n1'>'r1tl1AU cytochrome P450 (CYP450) 'lf.:J>Jfl~ 

11J smooth endoplasmic reticulum 'IJ&:ll'1moi'u101u 

CYP450 ol'1~il1~tyl~uri CYP 3A4 ft1ua:: 60 
.. _, .J .. 

'lltM cytochrome v::>Jiv1n01u tt1'1J'r1ll1at1JJ1-o;i1n 

~i lal~n l01Lm::a>Jt1~ mffifi~1mumnmA'u 
1 .. ti"'"'"' J' cytochrome 'Ul>JOJ::ut1atf>JLLa:: !)n'>Ul'IJ(IYln~ 

l llut1u1.:Jmn 1u~ia.:J1nu~~ijr.mn1 l 'If m~Git1~r.i1u 
"" . 

A Q, .r &f I .J • &fA ..J 3 1" 
LJJGJ::ut1atf>J'11'IJY1mnv>Jmm~'111GJu1Y1m1'1J'U G1 

ol1i.lU1~fJ11lrnrl>Jif l'li'U diazepam, alprazolam, • 
midazolam, flurazepam, trazodone, phenytoin, 

imipramine, 

piroxicam, 

quinidine 

desipramine, 

celecoxib, 

l \Juoiu 2,s 

chlordiazepoxide, 

theophylline ua:: 
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P/lase 11 (Conjugatfre/ syntllctic reaction) 

~· .J ... l ut1m::int1ffl'l'r1 conjugate tJll1'lil metabolite 

'lrn~mnu organic substrates(acetylation, 

glucuronidation, sulfation um: glycine 

conjugation) .r.. ti"' ti m::mum'lWJffl'll amm a~ 

1!vu 1 ur.ia'3mu m~r.h1m'l::uium'lif ~'3 hHM1 
'"' . 

.J ..... ~.J' ' 
m~tl10lll'l).J'/J'IJ l'l11J lorazepam, oxazepam, 

isoniazid ua:: procainamide llluol'u
2

'
6 

um1u 

glucuronidation m~iiffl'llU~U'UllUiN lQ)'"1n 1u~~ 
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.J.. .._ ... 
m~Yl).Jll11::flYl u 1'111J1ffl'll1'liltn~mn 1 (extreme 

old age) 
:: " .J.,. 

1rnn~1nmma1m'l'r1).J induction Lm:: 

inhibition 'lltl'3L~uoHm.f CYP450 El'3LU1J1J~~U 
.Jq • - ..,. "' • 1 ~ 
'r1m·JaOlilffl'llJ.JY1::urrnaJ.Ju1vnmu nu~ 'lnY11J.J 

tl
.J ti .. .J., 1 n1'll au1rn (1'3'/Jil'3l).JOl::UD(ICf).JU1YIOlU ll 

" .J' ., ., ... .J 
r.m~mu mmum'lavm'3'/JD'3>.J1aY1rnrn::mv~'r1 
'"' . J'..,, I .J • d._,.-..J 
).J1 la U'3 Ol umn n11n1')Yln1'l'r11'311l'/J tH LDWl!EJ).JYI 

ol'ua~a~•.s 

011'11'3~ 2 llCl~'3ol1ilU1'3tJl~iir.rn induction· l1~D inhibition '/JD-3 CYP4 50 ( CYP 3A4 )
2 

Anti fungal 

Antibiotics 

Antidepressants 

Miscellaneous 

Inhibitors 

Fluconazole 
Itraconazole 
Ketoconazole 

Clarithromycin 
Erythromycin 
Metronidazole 
Norfloxacin 

SSRI (fluoxetine) 
Nefazodone 

Omeprazole 
Protease inhibitors 
Cimetidine 

n1'lirnhuu1 (Elimination) 

rJ1uffiY1 (glomerular filtration rate: GFR) Lla:: 

n1'll°11'31'U'/Jil~l1nil~ lvi
12 n1'l~U01UU1Yl1'310lii 

_,, U .,.., I • .J 
Vlll).JCf).Jl'llJi>num creatinme clearance '1!'3a~a~ 

Anticonvulsants 

Antibiotics 

Miscellaneous 

Inducers 

Phenobarbital 
Carbamazepine 
Phenytoin 

Rifampicin 

Troglitazone 

.,, "' 1 " .., Cll • 
L'Ui.H~1nl1U'3 lJCf1).J'llil'31\JCl'3il1UUUln1'l'r11'31U 

"" . 
l do VtlA 1d V ... 

'llil~ YIYIVIDU'/J1'3 nvi llY1llJil'3~1mm~mu" lean 
"" . 

body mass a~a'3~'3l'11lli'~h creatinine clearance 

Cf'3ffhm1m\Ju~~~~'3iim'llfi Cockcroft - Gault 
" 

i'nua:: 50 ~im:nu 25 tln'3 85 tl
2 ilUl~ hn formula lum'l~1mrum~1 creatinine clearance • 

onm1~~uQ)'11rn1m Yiu'3 vti1'3 Laiu1 lliaiJ.J1·rn ltru'3 ~mi~~~ t~uiia"m'l~~if 13 

• 
Creatinine clearance= (140- mu (ti)) x J1l1UO (ntani'J.J) x (0.85 d1l1i'urJl1qj~) 

72 x 'i::~u serum creatinin 

m'iL tl~umL ti a'3'1J D'3 m'il°11'31u'llv'3 lviii m'iL tl~uuu tlM L l1~1if iir.rnn'i::riunum 

....$ .., -- ti 41 2 .J .... ., ' ., 1 t . .J .. 
m1J.JnlV1t1JY1l~V1aun 2 'i::m'iVID YIJ.Jn1'i'l1Ufl1Ul1an'r11'3 vi ~m11m:: nq).Jt:11YIJ.J 

' .J..... ..f .J 
1. Fl1Vl'i'3'1f1Yl'llil'3Ul'Ul'U'/JU narrow therapeutic index L·o1J digoxin, 

aminoglycosides, lithium, chlorpropamide ua:: 
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cimetidine ~·HllvLn01~rn'll1~L?itwnnm l~o1 l,j 
u-rtm01'1lin01ma~2•5 

ni·n tJ~mm ti a~m~ Lllil'l1\'4ama01{L i'.lu 
fil'jfln1:11o~r.iamMmoit1G11LL'l1U~t1t1nqriB ~~ 

u~iin1'jflfii:t11 utra~mu hh.nmrmrlmYiuunu 
'"' ' 

fil'jfln1:11l'J~1m11a'11vauma01{4 fl1'jLtl~uu 
LL tla~~~-j'\Jfi1'jflfi'lfl~1\J\f )J1fi l~LLfi 'j~\J\Jfil'j 
1'11m1mJlal101 (cardiovascular system) LLa~ 

')~\J\JU')~a1ri (central nervous system) 101uli'1 

1uLLU~n1')LU~tJULLtla~dtitimi'.lu 2 ilU1~~lt)4 ' 14 

1. nrmldvuutlt1~mw11~vv1 Ln01 

v1fifl1')LU~mmtla~'IJu~~1\ntJ receptor, affinity 
... .J .r 

'11')u post-receptor response fll')LtlaumLtla~u 

· 1" - ' J' tl1vYl1 '11Lfi01fi1')01tl\J({Utl~Oltltl1"1n'IJU'l1~tl 

avi~ ol1ilffMr.J(lfil'jLtl~tJULLtl~d l~LLO tr~mu 
uu ' 

v~iimwmuau~oium beta-blockers Lm~ beta-

agonists aoi~ oiuuau~oiu furosemide aoia~ 
I "" cA .Jq I 

fil'jO'J[)\JalJ~Olil1A'l1UYIUOla01~ LLOlfil')Olu\JilU~ 

oiu benzodiaz.epine, opioids, metoclopramide, 

dopamine agonists, levodopa, oral anticoagulants 

LLa~ traditional neuroleptics mn~u 
,.J 

2. nT'iL tlt1vuu tlt1~?Jil~ n wuwnT'i 
.cl.. J -

n1~if'innv1um: homeostasis nLMH11nil1V 
.J I .J' <Cill I f 

fil'jL tJauuLL tla~ 1u'j~\J\JL '11n1\Jv~" r.iaornm'j 

~v1')nn1tfm L'li1J 

- m1"N01tloo'IJ~'j~\J\Jtl'j~il1riil011u>1G1 

li11 l1~ij~ mqiffommnoiil(\Jm orthostasis LL a~ 

bowel/bladder dysfunction fl1')1tfma01m1"oi'1J 

t 4' .J... 1 V - I I n'1101Yl"r.Ja '11LnVIU1fl1') orthostasis ~ltl L'l1U 

alpha-blockers, vasodilators LLa~ tricyclic 

'd ... .J anll epressants '11')iltl1YlnVI intravascular volume 

L'liU diuretics Wolm')~>JV1')ti~LiJ1rnu1~"1n 1u 
.J ... .J... "' 

'1Jru~Yltl1\J1~Vl1Yl"'lYl5 anticholinergic activity 

t11vli11 l1rJij~il1QLOVI urinary retention LLn~ 

constipation 1~ 
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- m1"N01tlnG1'1Ju~'j~\JumuA"uru'l111ii 
' ' u 

V q I .J 
nltl ~ij~mq"fl1'jVlil\Jalrn~Vliln1')LUatJULLUa~ 

'llu~~rul1JJilLnV1au" 1V1'1,j~ 1mh~~iimmA 
-i'uurJij~mq 1,jai"1'jm~im1'j 1'11m1umauVI1 ti 

~f.hmr~ l~L '11i'.iuuAuml"m1ua~m1"mm'jn 
' 

1 ~ ,j 1 . .J... d .. 
Ufl1')'11n~L'l1~uaV1a~ U'l11~ri"mmAmur.ia~ uu 

ill qv~ii n1 'j a VI a~'IJ [)~ tJ D n~u1 fi1')'11 VI ol1'1J [)~ 
d ~ I -.,, 

'11auVI LauVILLn~fl1')({U'IJu~'j1~ mu mm~ mmv 

li11l1~ij~il1QLOVI hypothermia '11~il hyperthcmlia 

l~lEJ L'liu neuroleptics 
.J ... 

fil'jf'l"fl1')aV1a~?Ju~m1"aim')n'IJu~ 

.. .J... .1.J 
a)JU~ LfiVlvlfifll')Yl"fil'H untlULLUa~'IJil~al') 

~utl')~alYI (neurotransmitters) LLa~ receptors 

L'liu iim')aVl~'IJ~ 0
2 

receptors Lrn~ 

acetylcholine m1l1~~mqmvLOOl parkinsonism 

1~1uv1nmn~" D2 antagonists LLa~U~LOVI l~ 

1rnmhmrn~"a11LL>7'11qV1m 1 ULLa1 nm"LLa~rr 
u 

<:l .. ... l"' "1" .J .. "' \J~u1qmvLnV1m1~auau V1~1um V1t11ri"qr15 

anticholinergic activit/ 

- m1"NV1tlnG1l1m1')muvi"m'jm~oi'1 

ii'l1a1uai L 'l101~n1 l l1m"jri'j~oi'1'1Ju~·~ra~mu hi~ 
' v v ' 

m'j l~muw11ilV1mvL '~" lummn~m'j'l1na"1u 
~ij~mq L'liu mn~" sedatives, m~m 1 l1LnVI 

orthostasis ~'lfNoi'u Li'.IUol\J 

- Glucose intolerance ~~mvli11l1tla~ 
QI .... !' J' v J "' "'" 

mq"')~Vl\J1nVl1'1ij~'ll\J lVI l"u lVlm thiazide 

diuretics LLa~ steroids 

- Immunosenescence u1v\'i11im')Olu\J 

au u~ oi u n1 'jfi'j~oi'un ilfl' "nu~1u1A?i\J 1,j~ 
' u ' 

Ll'i1AU'l1U"a11 
' 

- fil'jLtl~vmLtla~'IJu~'j~oi'ullu{("u ~ra~ vu 
QI ..,:, .J' 

il1Qillv"fl1')L\'rn'IJU'llil~ hypothalamic osmostat 

sensitivity ~~li11l1iifl1')'11i~'1Jil~ antidiuretic 

h ( ) 16 ~ .J' 1 '" ,j l ,,u • ormone ADH L\'rn'IJ\J Vl~lvrnu Vl')\JEJlna" 
' 

chlorpropamide, carbamazepine Lrn~ tricyclic 
'd ... .J" ... anti epressants '11')ufl1')Ylf·la~illtlillvlJn1')'1Vla~ 

u" ' 

'IJW androge1lic honnone ~illvLOVI gynecoma~tia 
~ ,, .J u 1" 

vlfifil')L'lfmriam~Vl\J androgenic hormone VI 

L'lilJ spironolactone LLa~ digoxin 
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(Inappropriate drug prescribing in the 

elderly) 

ni')~-l1'lfmmh-l hiL mn~all1 'IJ~\j-lillq 
mv'ti11 iLnviil'lJmLLYl')n'limJoi1-l 1011mn ~.., 

t .J ".'I ~I '.Jl '1 .,., 
v1nu1L!Nllil~v1n ')flmlu1EJLu'\HlEJYl ll Yl')U ., ., 

oi'1Du1..,n1')~..,1'lfu1mtJ 

J ... t "'t- .. blockers LYm')ffl:fl ')flfl11llYl'\J illWl~l1')ililln1') 
' " .. "'1 "' 1 v.J~ LL'\J'\Jl\'\Jlilnvlnl\ailYILililYll\1 vOlU '\JC;jYllJ~'jfl 

U')~..Slol1L U'\J t 'jfll\ DU ii Yll\~il t 'jfll11 h11EJ~U-l 
muviiiltJl~&i tY1EJEJ1 beta-blockers illvn'l~ol'\J • • 
1 il1aDY1aii&iull~Dl11 h11umn~'IJ iinoi'1DU1-l 
.J 1".. 1" . . .J "' Yl\'iU YI Ail nl'l l\EJ1 benzodrnzepme YlililOf)'Ylli 

m1i'm:11mm'l'\Jil'IJ 1l1l1~u mv'ti11i~{j-lillq 
V IV "" d V QI Q.I 

l!naii arnnJ 01viu1l1'lrHlll!~vimn'l~Yl'\Jl1'\Jillv 

LOYlillnl'lflil'\JEJl LU'\Jol'\J 

aiL l!Ol'llD-lm')~_, Hmmh-l ltJL l1m~aii 1 'IJ 
ti f , ~ .... " .r4 16,17,18 
r.1~mmLmDDmll'IJ 3 '11Ll!Oll1an ~'\Jflil 
"" . ' 
1. 01'll~EJl~iiF'l113JLritHij-3ffl'Hi'U~ij-3il1~ 

.. ~1" .J (High risk medications) l\J.JlEJfl-l nl'l'1-l '1!EJ1Yl 

iim1iiLriu_,a..,~v~Lnvir.1a'll1-lL~EJ-lmnni1Lnvi ., 
th~ tumr .,,~Dm~~.., tY1u ltJii'llm.i..,~m..,viailn~ 
WYILv'IJltlLllu ltlOl1llmm~1um-lnTm\'lYJEl l1~il 

« .J "' .J 1 " .J .'I ~I illvL U'IJEJ1'YIA1'lllil mau-l urj\J-l ill~Yl u1m u \J 

hviul-lilUl-l (drug-disease interaction) LLa~il 

fan1mnvitll}n~m'l~l1i1-lmnul~ (drug-drug 
.J o 1 ... V tl-A.'°'ll. I 

interaction) 'lf-lv~na11 'IJ'lfl'llfl !)n'lEJl'l~ml-l 

moiD ltl m~iim1iiLrirn~mvm1imt1mmnvir.m 
' ., 

" ... 1" · 1" 1n .i 3 '111-lLAEJ-l YIUflEJ YILL'1~ 1 '\JOllmYl 

2. 01'lL~u1i1i1n'\Jl1altJ'lffivivrfai1ti'IJ 
• ::'t ) .. ..J 3J1nLO'\JA113Jv1Lu'\J (Polypharmacy flflnl'l'YI 

rr'1-lil1EJ 1~foEJ1llil1EJ'1!UYIY4i'ullO'\J 1viut11v 

~~1u~~01')~l~mii1nni1~rlvt1u..,~m..,Aafin 
l\~flnl'liiL~fommtJ~1LU'\J ll~il 1uU1-lLL l'i-l 

.. .J.i ....., z; ' - J' lt118 11rnurn nl')YlLmum~LLOl 3- 5 'l!UOl'll'\J 

t1u1.., 1 'lnmiim'luuwuvi'llv-l u1 L l~u.., t1fi1..,L~u1 

u1v hl1~u..,ut1 ni1 r.ra.., muv~Lnmrn Lauv1nm'l 
"" ' 
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Y4i't1iinumv'ti11 iLnvir.1a'll1-lL~EJ-lv1 nm 

tll}n':jm'l~l1i1..,mmntf'IJ 

fflmOl'lliHn1'lL~mi1i1nul1mu'1lilviv1i't1ll • 
0'1Jii~-lil~lfl8'16 

• Multiple pathology rJu-lm~J.i'nffi'lfl 

J1EJ l'!lL~Ul1alEJflU1-l~1EJn'\J L'li'IJ hflLU1'1111'\J 

hvim1ll~'IJ1ai10ln-l 1'11>!u1mat10ln-l t'lvi11auY1 ., ., 
LaDvil111v&iu Luuoi'u ~..,.,;,1ir.fa..,mu~..,~1Lllu .,., . 
oltM l~fou1fotfll1alU'l1UOl 

• Unnecessary medications vln 2 '11Ll1Qj 

- iJ9:ftJm'3;1wmntf oi'1t1fi1-lL'liu 
..... t".J ~ 1 n. LL\'4YlEJillvllLL'\J1 \JllYl;,)~'1-lEJl \Jnl') 

i'mn'Ylnm1~l'i~t1 t 'jflflULL~1 . " 
'11. Llvmumv 1'lfm 1um')i'mnmm'lrnn 

ni1mmL l10lilil101')L0Ylvlnfl~ 1'lLla::~lLUU~fl-l1~ • 
mfo1~nl1~fl ltJ 1YIEJU1-lll11~ liJ~1LtJ'\JQ]u.:i lITTUEJ1 

i'm:n Ldu-lv10illvLU'\Jll11~LOYIOlllltln011~l1~fl 
mvLLnl'111vi'1vium'li'mn tviu 1ii1'lfmnl~ L'liu 

.J 1" .,j y ... " 
gravitational edema 'lf-l\'4U YILllflN'1-lfllEJl1flEJLm .,., . 
'\Jl'\J 'l ua~lii~1(\Juoi't1-ll~ diuretics l1~iln1'l~rJ~ 
muumJ1tll1~u mv 1ii1~LU'\Jm')'lrnuliiLwrnvrn • 
v~ vi1'l 1ITTum'lmn1Ll10lLLa~Lln1'1110lutlfom1i1 . 
"1 . .,j t 1 '. L'111 vLLarnu~mL'lil-l sleep hygiene YIU llvl 

LU'IJ Gi't1-lH'mtimJ 'lrnnv1mfumm'lv1nr.rn'll1-l 

\ 
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iJ9;J'v~1urJ'ihmfH L'2iu rSihvii 
v " 

m1i.ffn01l-!i'-11i1m'l l~H'unl"j~mfloi1mn r.ltJ1u 
" 

fotJ 'l::l111J EJ1V iM mn~n VI') ii u VI '51\-l~il l v1 ilU 

L di1-11v1m~ili1'11v:: loir.mai L \Juoiu 

1 l: " • Health care system UU1-llVl'l-11Cj~il1Q 

mv lo1fom'l~n'l:l1v1nl-!a1mLl-i-11 n1LL vmv1i.irinu 

11~rt11u 1~um'l-5n'l:ll~gumrn h mvm 1l1iim'l 
" 

~-11mtviimrn~il 1 l1m~Ln01tJl)mm'l::l-li1-11nu M 
"l " " ' ..I • !'I 3. 01'l L'lftl1Uiltl01Ttlv1Luu 

(Underutilization of medications)
18 

m.nuo-11 m'l li.il01'1l1m~ihi'm.i-11tlim1'l-5n"1:11 
\-l~i!Uil./IOU hV1uri~lu1tJ 101EJEJl~llWY1Ui7n 1J.J1o1 

" 
~ 1l1LLrir.lu1u~~iim1J.J~1L \Ju~\·1utii1ua01 Muri " . 
m ferrous sulphate '11l-!forJu1u 1a~01v1-11v1nm01 
ITTOlLl-l~n, maoilm1u, m-50"1:11l'lV1LVlm1u mi::m • 
vmvmrnoiaJ.J '11l-lfomgu~m~Y1tf>Jn li.iloi~ 1'11~ 
\'iuloi Muri mLLOU101, potassium supplement 

.. 'i' " m1:: m'l::Vlf.I u1-11m1::\-l'lil L'lVIVil-llCJij-llil1Qil1v 

li.ilo1fom'l-5n"1:11~rnJ.J1 ::aJ.J L'2i1J hV1m1J.J~u 
1a~Olij-11'1fUOl isolated systolic hypertension hri:SJ.J 

LAn Lrn::ui-11V1f-11mv li.il01'1 l1murirSu1u~~ii'llil 
" 

ti-1111' L'2iu 01'lli.il01'1l1 warfarin 1tJ~lU1tJ atrial 
" 

fibrillation L \Juoi'tJ 

t1fimt11'l::'Hi1'3m (Drug interaction) 

LLt.i-ll ilil mtlu 
1. Pharmacokinetic interaction 

4 

m::uiim1'loi1-111 'llil-llLJHl'lfvaumaoif 
.. .1..I • I 4 ~ ..1.. ' l: il1vJ.J01'lL uamm u a-11v1nml-l'lil n-llYIJ.J C·rn oimrn 

01mrnil-11 Lmt'1fvmm1a01f 1o1 L'2iu 

m'lli phenytoin m-11mull1mm'lv:: 

aoi bioavailability VtNma-1121 

- fJ1 antacids, high-fiber supplements, 

cholesterol- binding resin, cholestyramine illv 
ct .J q -.I I 

n0101'l~Ol'21J.JEJlilU 1 ilnl-!mum L'lfU tricyclic 
!11 " 9 antidepressants luUOlU . 

m~ii anticholinergic properties illv 
.. ..I . 1 " .. 

n0101'l~Ol'l1J.Jtlil-llEJ1 levodopa v1001'lYIYl1 \-IJ.J 
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delayed gastric emptying Lrn:: gastric 

metabolism Vil-llEJl levodopa9 

- Multivalent cations L'2iu antacids, 

sucralfate, iron Lrn:: calcium supplement v::aoi 

bioavailability 11il-llU1 tetracycline Lrn:: 

quinolone LUUolU 
., • .J.., ., . . 

mU1-11011v::LLE.l-llYlvUOU bmdmg proteins 

L'2fU salicylate, phenytoin Un:: valproic acid mllf 
..I ' .J., .... ~ ~ ' 1 <1 mY1onumY1v\Jmuila'l::(f-llmJ ilm-11 'lnomJ 
" " " 

tJl)mmif i.Jn l;Jiim1J.Jm~cyY11-11V1aumnm!n 4 

- m~iir.m1tJOl'l induction \-!~ii inhibition 
..1... ... ..I 

Vil-II CYP450 YIOlU Ol-11011'l1-llYI 2 
..I ,f., l: ... • .}i • 

- tl1YlililO(]Yl!ifJ\JEJ-llOWZlUOlfJtl1YILGl L'lf\J 
CV l: CV I ~ 

indomeUiacin uumnwuumum methotrexate YILOl 
..oi cvl: ..,, .Jl \-l'lil quinidine tJ\JEJ-llOW1J\J01EJ digoxin YI 01 

LU1JolU 

2. Pharmacodynamic interaction 

mU1-11~1mvLu~mmtJa-11m'lGli1Uaui1-11'/Jil-ll 
fNmu~ilmiln~1\-ld-11M L'2iu m'l1'lfm~~q'r15 
anticholinergic activity 2 ~1l11-i'ilJ.J01J illvn11l1 
Ln011m::auau U(f"11::llJi1iln nil-llC·ml01022 m'lH' 

" 
m beta-blockers nu verapamil l!~il diltiazem 

mvn11l1Ln~ bradycardia lo1J.J1n1fu LlJuoiu 

3. Drug-disease interaction 

EJ1 \J1-ll tiU 01 ill vn11 \-ll 'lVI U1-ll ii V1-ll l \J ll 

mntu m1::himm:::~v::lmuU1-111'lVI ~Ltiu 
u1o11ufl'mau'tlu011J.J1'2iaLOiu'lilf.I~ (nonsteroidal 

anti - inflammatory drugs: NSAIDs) mvn11lf 

m1J.J~ula~01n-11t1J m1::i1 lv11m\Jumntu 
" 

Ln01mrnllm'l::LW1::mm'l mnaJ.J thiazide . 
diuretics mvn1 l l1'l::~um01u~na-11tuua::iim'l 

" " 
n1L~\J1lil-ll hV1Ln1lf tJ1 decongestant~, theophyJ·­

line, beta agonists Lrn:: selective serotonin 

reuptake inhibitors mvn1 ll1~u1uui1u himl'u 

Ul chlorpromazine, clozapine, thioridazine 

il1vn11lfr.li'J1utinlo1 LlJU~U 19 '20 GllTI-11~ 4 
" 

a 4Y • .J q ' un01-110-111111 ::\-1 'l ii L 'l V1m-11 ii v1-11 YI il1v mrnoi ii 
drug-disease interaction 



220 

ANTJHIST AMINES 
Chlorpheniramine, Cyproheptadine, Dexchlorpheniramine maleate, 
Diphenhydramine, Hydroxyzine, Promethazine hydrochloride, 
Tripelennamine hydrochloride 

BLOOD PRODUCTS/MODIFIERSNOLUME EXPANDERS 
Platelet Aggregation Inhibitors 
Dipyridamole, Ticlopidine 

CARDIOVASCULAR 
Antihypertensive 
Methyldopa, Reserpine 

Peripheral Vasodilators 
Cyclandelate, Ergoloid mesylate, Nylidrin, Niacin, Pentoxifylline 
Antia nhyth m ics 
Disopyramide 

CNS AGENTS 
Narcotics 
Meperidine, Pentazocine, Propoxyphene 
Sedative or Hypnotic Agents 
Barbiturates (exception Phenobarbital) 
Short and Long Half-Life Benzodiazepines 
Chlordiazepoxide, Diazepam, Flurazepam, Triazolam, Meprobamate 
Antidepressants 
Amitriptyline, Doxepin, Imipramine 
Combination Antidepressants/Antipsychotics 
Amitriptyline/Perphenazine 

GASTRIC 
Antiemetics 
Trimethobenzamide 
Anticholinergic/ Antispasmodics 
Bellado1ma, Clidinium, Dicyclomine, Hyoscyamine, Propantheline 
Antidiarrheal 
Diphenoxylate 

GENITOURINARY 
Antispasmodics 
Oxybutynin 

HORMONES/SYNTHETICS/MODIFIERS 
Oral hypoglycemic Agents 
Chlorpropamide 

MUSCULOSKELETAL 
Non-Salicylate Non-Steroidal Anti-Inflammatory Drugs 
Jndomethacin, Ketorolac, Mefenamic acid, Piroxicam, Phenylbutazone 
Skeletal Muscle Relaxants 
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Carisoprodol, Chlorzoxazone, Cyclobenzaprine, Metaxalone, Methocarbamol, 
Orphenadrine 
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t'jA lll 
... .. 

t.ln'll1'3lAlJ'3 

Dementia 
Psychotropic drugs, levodopa, Confusion, delirium 
antiepileptic agents 

Glaucoma Antimuscarinic drugs Acute glaucoma 
Congestive heaii Beta-blockers, verapamil Acute cardiac decompensation 
failure 
Cardiac conduction Tricyclic antidepressants Heart block 
disorders 
Hypertension NSAIDS Blood pressure increase 
Peripheral vasculai· Beta-blockers Intermittent claudication 
disease 
COPD Beta-blockers Bronchoconstriction 

Opiates Respiratory depression 
Cluonic renal NSAIDS, contrast agents, Acute renal failure 
impairment aminoglycosides 
Diabetes mellitus Diuretics, prednisolone Hyperglycemia 
BPH Antimuscarinic agents Urinary retention 
Depression Beta-blockers, centrally-acting Precipitation or exacerbation 

antihypertensives, alcohol, of depression 
benzodiazepine, steroids 

Hypokalemia Digoxin Cardiac arrhythmias 
Peptic ulcer NSAIDS, anticoagulants Gastrointestinal bleeding 
Parkinson disease Metoclopramide, neuroleptics Parkinsonism 
Cataract Corticosteroids Worsening of cataract 

" '" .J .... _,.J _, 
f-Hl°lJ1\I L'°HH £.ll'YI Lfl~OJ1 fl fl TH u GI UU LL u Gl\I 1 " • ".'I ' .,j J ' 1-1 1J C;!ij-3 tn~LL01n011'3vl n ~ u1vmp.rnt1'r1LYIU u'r11'3 

?JeNfl1U (Age associated adverse reaction) , tJn fl~Vl'r11'3 t'i1l1U'3 LLn::: ill OT'> tiY1tJ n 011 lJ 'j:::UU 

4 23 " .,. 1 " J" 'r11'3LYllJtl1lfl'j C.lil'IJ1'3LAV'3 lJC.H'f'3tl1£J'r1C.HHtl1£J "" , "" , 
u an 1~ Lt>·HJ nv::: L {Ju t>lfll'j r:J Y1tJ nQi1 lJ'r11'3 L&11J 

2.fi 1.Jf'1 " " _, 
tl1'H1'> LLOl'r1L u1Hll L l10l'/Jtl'3 fll'>L'!Jl'>Ufll'>'>fl'lfl 

1 lJ L '>'3YW1U1nLOYlv1 nm1>JtiY1tJ nohrn'3YllHO~tl • 
Ldun:::">:::uu 1l1m1fllJ1nl101>J1n~a0125 

1t1U1'3Af'3 • 
r.m1J1'3 LflV'3v1 nm tnv L {Jt1Gi'1m:::mu1 l1L 'jfltJ">:::~1 • 
ol1LGi>Jn1L~U'>lJLL'j'3~lJ LttU [J1 NSAIDs \'111liii • 
nu~'3'1l t>'3Lnaa1·za~vmrn::::aY1v1n L~t>Ylt>t>n 1 iJ 

'r11'3LGi1J mm"> 1i'3m11liiim">fi1L%'1Jt1'3 L '>vili'1 lv 
1" ·1" .r " 1·' ... . 11£J YI tl1v'r11 l1il'1Ll10llJClfl>J tl'3'!Jl >J uLLn:::VIYl11 

• u 

a1 m ">fi1L~uv1n1 ·rntJ">:::~1m1LGi>J~ rn1M m >J m '> 

~1Luuhvi1Yl"l6 
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"' q .J • 
tlil'lll-3 LFl tJ'3'tlVIUUil ti 

Constipation Narcotics 
Aminoglycosides 
Anticholinergics 
Antiall'hythmics 
Diuretics 

Renal failure, hearing loss 

Anti psychotics 

Dry mouth, constipation, urinary retention, delirium 
Diarrhea (quinidine), urinary retention (disopyramide) 
Dehydration, hyponatremia, hypokalemia, incontinence 
Delirium, sedation, hypotension, extrapyramidal 
movement disorders 

Sedatives, hypnotics Excessive sedation, delirium, gait disturbance 

i1v~um4~1uv1qG1n'l'l>Jfl1'lll~l11'lt11'1lrH 

rJ U4 ri1q ihh u ai~ cy v U14>J1n1 u fl1'lli11 l1LnVI 
_'j 1" ....... .J 
ucym umum'l'lmnua~trn'll14LFltJ4v1nu1n 

Q .J' 1 :: .. 1 '1 "Q .. LOVl'IJU lltl~ Ull14A'l4llVl't'ltJV1v " VIVlv1'llll1M 

_'j.,.f • .J !!:111" ... " uvvmma::mm•1MtrnL«U u l1fl1Wllltt'lmflr.i 
" " 

thu ilv~U'l'l14~1UVIC)GlO'l'llJ'llil4r·l'14V1U~iir~a 
"" . 

olilfl1'ltJ~l11'lt11ii~4if16 

1. Inadequate medical supervision 

ti tl1u«4v1u~1u1 mn n ir n hhrn rn.m~ u 
" " . 

-'d Y•ul: V• <lfltt.1 
mrnu mv4v10'IJilv1nVl't14't114mm14mu vVI v 

Lrn::a4AJJ 

- 1lv~1nV1m4~14mu L'liu \J1mlluhA 

l1at1V1Lat1V1«>Jv4Giu iiaJJVlqni:i' hA1lm~1l~t1" 
hAl11h11u-..,~t1Ma>J1tl4v1H ~4n1L l1V1mri1ii' • • 
. 1 " .. _., "" 1 . .... "" " " n1 l1~u1mAat1u ma1mn l1'lilll1Uvt1mV1114 

>JWWllW't'lrl 

- 1lt1~1nV1n14~1u~V1h L'liu Lm4han 
" 

lltl1U~oltl4Vl1>J1 h4VIU1tJ1tl {an hJoi'v4fl1'lLll'J 
" 

AUl~tJU1Ul1~t>'li1mllat>QJ1ltl4 hl1oi Lll,JolU 

- 1lv~10Vl't114'14AJJ lltt::l~'llf:lOv L'li'J 

m'lA>JU1AJJ lij«::V11n U'lJITTol1'J~h 11N1u Llluoiu 

2. Self prescribing 

".'I .f 1 dl " " ~u1Utl1v'Zftltl1 VI 1n Vlv1fl'l1U'IJ1UU1 

(over-the-counter drugs) ~4WtJ 1oitl'l::>J1ru'1t>4 

1 " . .r ... 1 U'11JJ'IJtl4 ~U4 t11q11'Zft1tl1>J1'llltl'l::Yl1Ultl4 Viti 

lijloil tlv1uu mm'll6 
tfo4 muu4iJniim1m~1111m 
"" . 

d ..... 1 " y 1 \I q I cf "" \I 4 
't'IAU~vn ?.llltl1 VltHlVIU1v::VlfltJVIUltl4V11U v4li1 

1 " l: "-'1 1 " .. _., "" .... llll14Fl'l4r;Ju1Utl1v ?W1'1Jil4~u1UA'rn'rn'lt>AU 

{~nmmm 1l1'l1JJ~4iit11~LLtJ4JJ1 lu'ltl "m 1 nu" 
" " 
.J • 1 " ~ ltl Q • • ... "" " nm l1AU't11 AVl11U1v::VILUll4v1flLUUU1 

1 i1 ::..... .... .J 
m .pJ m llVI UtJ14A'l4fltltJJJfl1'lr.J'1JJ'11'lll'liltJ1YI 

mviir~m~uoit1~1401u L'li'J AvfG11AmGiu'lvu~ 

Lll,Joiu 'rnnv1n~utitl1mt14ni1'n lijuvmmnrfr.r 

GJ Lrn11 l Vl1 tl~t> mmiu ti 'l::rnm t>4 n1 ll l'rnrfl ij-a'~ 

mmi'ivutiu L'liu analgesics ioniJ'J mmiJcy 

th::~1u1'J l1~t1ml1t1t>V1V11 Lllm),J
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c:: 
3. 01'lLOUi'f~IUW1 (Drug hoarding) 

1 :;., "' ti .J 
Ull14A'l4~U4v1qt11v'lll 'l::Yl1UU1't1 

.... 1'!) :;, "" 1"1 ll1tltlv10fl1'l 'IJ~UA'l4fltlU 1lltl1lfltJ({::({JJ 1 Viti 
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L~ rrnfou ')::mu m~LAEJ 1'11'1Q)r.rn1 u n1')L~utl1u~ 

mmm1>Jvu 1n1H1uAf-l1iDu 1uu1-lAf-lmLmh 
l; Y41 l:v <4 1mv1vv::m.1viu1mrn1l1')u u'IJru::muHMtllEJJJ 

' "" ' 
-U'u~1nvi1um')1-duioi'11fu 1LL'11 ~-lmv~h1li'Lnvi 

v "" 1v :; ~lv ,. mnrnLAEJ-lv1nui vi m-lm-lUlYI viv1mLl'mEJ 

AUa::Af-lLLvitl1vLUUU1'11tJVIL~EJ10ULUJ')Ui1-lL~VI 
" 

fJ1 hh l1JJtllJOU n11 li'r.Ju1umvL-ii11vtlvii1LUU 
" 

... "' ., .1 ' 1 . .J EJ1 A ua::'11UVI nu a::')u u')::m1m1 Lmua::m l1 JJYI 

lQ)l'lfvJJOU n11 lf')::~UEJ1n-lLOU'IJU1VI 
" 

4. vi11a.si1a.si1voivn1")l'lfmi'm::n 

(Drug compliance) 

v "'ii d 1 '., . I rJ~-lmqJJ '1Jl11L')fl-ln1') muu')::m1Jm 
J .. .i .. v 28 29 • 1 ~ VllJJYILLl'IYIEJn-l(H')uEJa:: 21-55 . Yl1 'IHWI 

ri1L~u l1~mnvir.rn-ii1-lL~EJ-lv1nm M L'litJ LLl'IYIU 

i-lm digoxin, furosemide ua:: potassium 

supplement uGi~U1EJ hJ1Q)fo\]')::Yl1ll potassium 

n1 L lfLflVI digitalis intoxication Vl1JJ"1 l1~ufo 

U')::mutlvina1 L'litJ i'u\J')::mmn psychotropic 
.J..,, v 1 vd "' v ., 

agents mmam::oiu l1VIUVl1 LLvirJU1EJ')\J 

u')::munmHrn1J ~-ln11'1Lnviil1lJmumJ1>J...,au 
"' 1 cv cv v.• i cv ... 1 .J..., " '11')tl UYl1-lnaunu r.J u1EJ')\Ju')::YJ1UEJ1YIJ.Jr·rn'lJ1-l 

" "" 1v' 1 v .J ., . I • LAEJ-l l1-l1-l UVltlUL'111LLYllJYlv::')Uu')::Yl1unmJ 

uuun11'1~1-ll1au 1uvimmm-li'tJ L uu~u 
J1 ,., .I J nl Ll1 Vl'lJ tl~ fil')YI Jl')Uu')::Yl11JEJ1 YllJJYI • 

LLVIYIUi-l ii~-l;f8 ' 16 

J11'lf1J~u~~'1Ul LU~u1n 'H~tl ~ t>~u~111~U1l11'1 • 
~u 1 ifb.i1'lim-lu1n 

4.2 

4 .3 

4.4 

4.5 

4.6 

4.7 

.. .i 
LL l'IYIUn-l 

1Q)ml1alEJ'11tJVI 

iim')L u~mJmuum1f-l 
Q. v .r::C ..r 

LnYl~Jll'lJ1-lLAfHvlfiEJ1'1JlJ 

auairn~uA11JJ~l hi~ 

aium 1>.l~l1~uumnmLiiEJu hliYILvu 

vu~1nY1m-lQ)1ui1-lmEJ L'liu LUU 
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4. 9 nAlJAOl'IJtl-l r.Ju1mu-l~iivit1 Ell~ " . 
LL'WYIUi-l L'liu ~ill1umv~Y1i1m 1JJ~ tllvLflVI 

" 
~mi'luGiui1-lmuc11fou'>::mummn r.Jil1m~u 

" .~q "1.a.. d .,,. :J 11 LJJ u" m1 JJVIU '1l1Yln-lv::JJ u1 fil') L1 EJ1Jv1")'li:: 
" 

"" .. !'j ~I v 
LJltlL1EJ1Jv1')~:: LulJVllJ 

4 .10 rJu1uiiil'lJmQ)1um')L:,1J lii 

({1"1')fl~tlEJ11Q) 

Q)11J biological-psychological-social aspects Ll~tl 

1'1l~m')itJvuu~nn~v~muc11u 
" 

2. l~mmi1i'nm1')A1VIEJ1JJ1tim (non-

phamiacological treatment) LUU~lJLL')nnmHmrn 
9' V~ 1 V d " .J CV 3. LLl'IYlmJa-l '11EJ1A1')JJA11JJ')LfiU1fiUEJ1 
" " 

Gi'11f mu irnri1-l~ LLa::iim1" A'u LAU 11rn1'> 1?fu1 • 
l;; VY I J' .q,.r::C .c:io.. ..:.,, 

\JU 1 ~'1JtlU-l'11 '1JU1YlfJ1 1tin1')\J')l11')EJ1 n1')YIVI 
.... J ... J' l: 

YllJJ r.rn ua:: r·rn'lll-l LA m YI mv LfiYl'll uv1 nmu u 1 

4. UYll1~n "start low, go slow" ~tl L~iJ 
ni')1?fm11mmY1~1nmma::~t1u 1 L'l~JJ'1Ju1Y1m 
uti1-li11 

.. J 1" ... 5 . '11'10L'1EJ-lfil') '11fJ1l1alU'111JYI (poly-

pham1acy) 1Yi£J 1JJ~1LUU W-l')::an Hi1nl')L~JJ 
Hmoi'11YIGJ1l1~-l tllvL um l1YI 1lfr.JU1£J~iM1'lff.i1 . " 
Gi'11f1J1uviavYI1Yiu 1JJ~1Ltlu iifl 1Jm')l1am~u-l 

.. ., .1'27 
polyphannacy JJVl-llJ 

- 1lfr.1U1mhm~l1JJYl~Mutimm1vL?}A 
" " 

1 ' l;.J . .. 1 1JLLY1a::m-lYIJ.Jl'l'IULLl'4YIU (brown bag test) YIU 

m ') 1lfr.ru1mhmY1n'11iJvi~1Q)m1ili1v::L tluu1~ " . 
.r v "' 1 " '11mt1-lvln')11Jmuml1')umaJJ1J l'l')fiVllJJ Lrn:: . 
fl1')onnmJJ~U1EJO-lA11JJLV11vo-lmliJ~lLUU'1Jtl-l 

fil') 1timuvia::'11i1YI i5u~l11')EJ1 '1lll1YIE11Lrn:: 
d ..... .., QI • .J 

A11JJ fl'IJ tl-l fil')'lJ')l11')EJ1 via tl YlvlJr.Jll'lJl-l L AEJ-l YI 

LnY1~unurJil1u c11~u1EJiiil'lJmL~u~m1JJ~1 
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uoimiiL~ih.m'll1·:n~EJ-:ioiarru1EJ 1~ ,.,mtm11 t-im 
" .J..,. ti cC " I I '1 
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- v1-:i'>::ama>Jt111mm'>mnvi mJmrn1v 
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~LUU1-lv'>~Yl\'ltl1YI (prescribing cascade) \'IEllEllJJ 

UYl'rlan "one disease, one drug, once- a-day" 
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" 
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8. At1t1m1vL~A compliance oiam 
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dd f q 4.1 .J' 
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