ZMENA TERAPEUTICKE HODNOTY
LEKU VE STARI

A

Léciva potencialné nevhodna ve vysSim véku
a jejich preskripce v Evropé

Mgr. Daniela Fialova

Obor: klinicka farmacie
Specializace: geriatrie

Katedra socialni a klinické farmacie
Farmaceuticka fakulta Univerzity Karlovy, Hradec Kralové

Geriatricka klinika
1. Lékarska fakulta Univerzity Karlovy a VSeobecna fakultni nemocnice v Praze

Skolitel specialista:
prof. MUDr.Eva Topinkova,CSc., Geriatricka klinika 1. Lékatské
fakulty University Karlovy a VSeobecné fakultni nemocnice v Praze
Skolitel intern:
Doc.RNDr.Jifi VIcek,CSc., Katedra socialni a klinické farmacie,
Farmaceutické fakulty University Karlovy, Hradec Kralové

kvéten 2006



Motto:

Veda ma kazdému rozkrisnout tolik jister, kolik sila jeho zraku unésti muze (J.E.
Purkyné). Cilem védy totiz neni otevirat dvere nekonecné moudrosti, ale vytknout meze
nekonecnému omylu (Berthold Brecht).

Dékuji svym skolitelim- Prof. MUDr. Evé Topinkové, CSc. a Doc. RNDr. Jifimu Vickovi,
CSc.- za odborné vedeni a jejich podporu po celou dobu postgradualniho studia. Prace s nimi byla
tvofiva, inspirujici a obohacujici a posunula mé znalosti v oborech geriatrie a klinické farmacie
vyznamn¢ kuptedu. Povazuji za Cest, ze jsem cast profesni drahy mohla stravit pravé pod jejich
vedenim. Dékuji i Hlavkové nadaci a kolegim z vyzkumné skupiny AdHOC za jejich podporu a
spolupraci. V neposledni fad¢ bych chtéla podékovat svému manzelovi a rodin€ za ob&tavou pomoc.


http://cituj.cz/Citaty/autorinfo-547.aspx

Prohlasuji, ze jsem disertacni praci vypracovala samostatng, pouze s uzitim citované
literatury.

1.kvéten 2006 Mgr. Daniela Fialova



OBSAH

I. UvoD

Ia. Demografické starnuti populace str.6

Ib. Prognozy zdravi a nemocnosti budouci seniorské populace str.6-7
Ic. Vliv nemocnosti navozené léky na zdravi seniorské populace str.7-8
Id. Specifika geriatrické 1é¢by a jejich respektovani v klinické praxi str.8-10
Ie. Literatura str.11-13

II. CIiLE DISERTACNI PRACE
IIa. Teoreticka cast str.15
IIb. Experimentalni ¢ast str.15-16

III. TEORETICKA CAST

IIla. Specifické rysy geriatrické farmakoterapie z pohledu farmakokinetickych a
farmakodynamickych zmén ve stari (pfehledovy ¢lanek)
Remedia 2002; 12(6):434- 440 str.18-24

ITIb. Koncept 1é¢iv nevhodnych ve stari- farmakologické a farmakoepidemiologické
aspekty (prehledovy ¢lanek)
Remedia 2005; 15 (4-5): 410-417 str.25-31

IV. EXPERIMENTALNI CAST
I'Va. Metodika prace
popis metodiky je soucasti origindlni prace (kapitola IVb.) a ptilohy Vla. disertacni prace

IVb. Vlastni prace

Potentially Inappropriate Medication Use Among Elderly Home Care Patients in Europe
(publikace v impaktovaném zahrani¢nim casopise)

JAMA 2005; 293 (11): 1348-1358 str.33-43

V. SUMMARY/SOUHRN
Va. Summary (angl.) str.45-49
Vb. Souhrn (Ces.) str.50-54

VI. PRILOHY

Vla. Odpovédi k pripominkdam recenzentl k origindlni praci publikované v Casopise JAMA

(angl.) str.56-63
VIb. Standardizovany dotaznik “Minimalni soubor idajii pro domaci péci, inter-RAI Corp.®
(Ces.verze) str.64-75
Vlc. Publikac¢ni aktivita 2001-2005, Mgr. Fialova Daniela str.76-79

VII. SEZNAM POUZITYCH ZKRATEK str.80-81



UVOD

[a. Demografické starnuti populace str.6

Ib. Prognézy zdravi a nemocnosti budouci seniorské populace
str.6-7

Ic. Vliv nemocnosti navozené lIéky na zdravi seniorské populace
str.7-8

Id. Specifika geriatrické 1écby a jejich respektovani v klinické praxi
str.8-10

le. Literatura str.11-13



Ia. Demografické starnuti populace

S ohledem na demograficky vyvoj byva 2l.stoleti oznacovano za “revoluci
dlouhovékosti” (z angl. “longevity revolution™) (1, 2). Pocet seniort rapidné nartista, a to jak
v celkové populaci, tak ve skupin€ velmi starych osob (90 let a vice). Napt. za poslednich sto
let (od roku 1900) se pocet stoletych seniorti celosvétove témer ztticetinasobil (3). Prognozy
z USA uvadéji, ze vice jak polovina ob¢anll narozenych ve Spojenych Statech v roce 2050 se
dozije alespon 85 let véku (4) a v Evropé se jiz dnes nachézi 18 z 20 zemi svéta s nejstarSim
obyvatelstvem na zemékouli (5).

Starnuti populace je podminéno nizkou porodnosti a umrtnosti a v sou¢asné¢ dobé
ziskava exponencialni trend. Postihuje jak rozvinuté, tak rozvojové zemé svéta (6). V
rozvinutych zemich se v pfiStich 50-ti letech ofekdva nartist procentudlniho zastoupeni
seniortl z 20 na 30% (v porovnani s rokem 2000), v rozvojovych zemich z 8 na 20% (7, 8).
V Evropé¢ a Severni Americe se odhaduje v piiStich 30-ti letech vzestup obyvatel ve véku 65
let a vice na 22-30% (4, 9).

Roste nejen absolutni a relativni zastoupeni senioru, ale prodluzuje se 1 stiedni délka
zivota. Za poslednich sto let doslo témét k jejimu zdvojnasobeni. Dle soucasnych prognéz se
v pristich 10-ti letech zvysi stiedni vék svétové populace o 10 let, tj. z 26 na 36 let (7, 8).
Délka doziti se v budoucnosti vyznamné pfiblizi biologické hranici 110-120 let a
dlouhovékost pfestane byt vyjime¢nym jevem (5).

I v Ceské republice populace starne. Mezi lety 2000-2004 se stiedni délka Zivota
prodlouzila u obou pohlavi o 1/2 roku, tj. u muzi na 72,5 let, u Zzen na 79,0 let. Index stafi
(pomér osob starSich 64 let na 100 déti ve véku do 15 let) vzrostl na hodnotu 94,0. V ptistich
letech dojde k jesté vyraznéjSimu popula¢nimu starnuti v naSich podminkach, nebot’ do
seniorského véku postoupi skupiny osob narozenych v povaleném obdobi ,,baby boomu*, t;.
v obdobi vysoké porodnosti (10).

Vyse wuvedend fakta upozoriuji na zdvazné socio-ekonomické disledky
demografického starnuti a na rostouci vyznam geriatrickych a gerontologickych znalosti (11).
Organizace spojenych narodl jiz v roce 1999 vyzvala ¢lenské staty k vytvofeni program,
které by pfipravily jednotlivé zem¢ na nadchézejici zmény v oblasti socidlni, ekonomické,
zdravotni, ale 1 v oblasti vzdélavani (12). Ocekava se, ze geriatrické a gerontologické znalosti
zaujmou vyznamné postaveni v pregradudlni i postgradualni vyuce zdravotnickych obort a
ovlivni tak sméfovani i budouci mediciny a farmacie (13-15).

Ib. Prognozy zdravi a nemocnosti budouci seniorské populace

S ohledem na casnégjs$i diagnostiku a kvalitnéj$i 1ékaiskou péci se zdravi seniorii
v poslednich desetiletich (méteno délkou pieziti) vyznamné zlepSilo a celkova mortalita
zaznamenala od roku 1950 vyrazny pokles (1, 16). Dnes$ni prognozy zdravi a nemoci
budouci, pocetnéjsi seniorské populace, urCuji ocekdvanou zatéz a orientaci socialné-
zdravotniho a ekonomického systému. S ohledem na ptedpokladany vyvoj jsou diskutovany
pfedevsim dva zakladni modely zdravi a nemocnosti budouci populace seniorti (17, 18):

Model I.- Dojde k prodlouZeni stiedni délky Zivota, ale zvysi se chronickd nemocnost a
nesobésta¢nost seniort

Pokracujici prevaha ,,zachranujici mediciny*, orientované ptedevSim na kontrolu a
zpomaleni progrese fatdlnich onemocnéni, povede s vysokou pravdépodobnosti k vys$si
chronické nemocnosti (morbidit€¢) a nesobéstacnosti (dysabilit¢) starych osob. S rostoucim
prezitim vzroste i pravdépodobnost rozvoje dalSich onemocnéni a polymorbidity (velkého
poctu soubéznych onemocnéni). Tato onemocnéni vSak budou probihat s méné zavaznym



prubéhem, nebot’ diagnostika zdravotnich problémti bude Casn¢j$i a kontrola nemoci v Case
kvalitngjsi.

Model II. ProdlouZi se stfedni délka Zivota a dojde k vyznamné polarizaci zdravi a
nemoci mezi mladsi a starsi seniorskou populaci

Prevaha ,,preventivni mediciny®, orientujici se na ¢asny zachyt a kontrolu rizikovych
faktort 1 vlastniho onemocnéni, zapfi¢ini v budoucnu posun nemocnosti do vysSiho
seniorského véku. Dojde k polarizaci zdravi a nemocnosti mezi mladsi (65-80 let) a starsi (80
let a vice) seniorskou populaci. Delsi preziti bude doprovazeno nartstem nemoci typickych
pro seniorsky  v€k- chronickych a  degenerativnich onemocnéni- piedevSim
kardiovaskularnich, muskuloskeletalnich a neurologickych. Skupina velmi starych seniorii
(tzv. “old-old” seniortl) bude pocetngj$i, s vysokym stupném nemocnosti, castou
polymorbiditou, doprovazenou ztratou sobéstacnosti a dysabilitou. Mladsi seniofi budou
populaci. Delsi usek zZivota tak obfané proziji v pomérné dobrém zdravi, kratsi tisek ve vyssi
nemocnosti a zavislosti. Prodlouzi se pocet let stravenych mezi zdravim a nemoci a zkrati se
perioda od za¢atku nemoci, popt. nesobéstacnosti, ke smrti. Tento fenomén oznacujeme jako
komprese morbidity (z angl. ,,compression of morbidity*).

Ic. Vliv nemocnosti navozené 1éky na zdravi seniorské populace

V USA, Kanadé€ i v evropskych zemich roste uziti farmakoterapie v lécebnych a
preventivnich postupech, stoupa spotieba 1€kl 1 ndklady na Iéky (19). Napt. primérné vydaje
na léky na jednoho obyvatele v evropskych zemich se zvySily v ambulantni sféfe od roku
2000 do roku 2004 ze 188,8 na 250,9 ECU (z angl. European Currency Unit- Jednotky
evropské mény), tj. 0 32,9%. V Ceské republice ve stejném obdobi doglo k nariistu o 38,7%,
tj. ze 64,8 na 89,9 ECU (20). Vice 1€kt je také uvolnovano mimo lékaisky ptredpis (21).
V poslednich 10-ti letech je zaznamenavan v nékterych zemich i nértst primérného poctu
1¢kti na 1 seniora (22).

Na druhé strané¢ dochazi ke stile vyssi specializaci mediciny a klesd vSeobecny
piehled specialistii riznych oborti nad raciondlnim uzitim 1éki a nad 1écebnymi postupy
jinych obort (23). Pravdépodobnost lékovych chyb tak narlsta, a to nejen na strané
zdravotniki pii predepisovani, vydeji a administraci 1€ka, ale i na strané pacientl pii vybéru
a uziti léku.

Seniofi predstavuji ve vétSin€ vyspélych zemi méné jak 1/5 celkové populace,
spotfebovavaji vSak vice jak 1/3 vSech nakladii na 1¢ky. Patfi i k nej¢astéj$im uzivatelim 1éki
mimo I¢katsky predpis (22, 24-26). Vzhledem k faktorim komplikujicim 1écbu ve stafi- napft.
farmakologické  zmény  provazejici  starnuti, velky pocet wuzivanych  Iéki
(polyfarmakoterapie), velky pocet soubéznych onemocnéni (polymorbidita), nespoluprace
s doporucenou 1écbou, apod. (27), byva farmakoterapie u seniorti Casto komplikovana
polékovymi reakcemi. Nezddouci ucinky léCby jsou ve véku 70-79 let 4-7x cCast&jsi (s
prevalenci u ambulantnich nemocnych 30-50%) v porovnani s 20-29 letymi pacienty (28).

Snaha predchéazet polékovym reakcim tak patfi k vyznamnym otazkam soucasné i
budouci geriatrick¢ péce. Komplikace farmakoterapie piispivaji k sekundarni nemocnosti,
nesobéstacnosti a umrtnosti seniorti a predstavuji zatéz socialné-zdravotniho i ekonomického
systému. S demografickym starnutim populace v nasledujicich desetiletich a - v pfipadé
pfevahy zachranujici mediciny- i s vyS$§i nemocnosti populace seniorti, vzroste vyznam
raciondlni a individualizované 1écby ve staii. Vyssi diraz bude muset byt kladen na prevenci
rizik farmakoterapie. Potvrzuje to i recentni farmakoekonomicka studie Kildemoese a kol.,
kterd v danskych podminkéach prokazala, Ze ekonomickou zatéz zdravotnictvi v budoucich



letech nesnizi pouha redukce poc¢tu uzivanych ¢kt a ptimych nakladi na Iéky, ale ptechod na
racionalni a nakladové-efektivni 1écbu (29)

Suboptimalni preskripce ve stafi je jiz v soucasnosti problémem etickym (4.
problémem kvality péce o starnouci generaci) i socialné-ekonomickym. Studie ze Spojenych
stati dokumentuji, ze komplikace navozené Iéky odpovidaji za 1/5- 1/3 vSech hospitalizaci ve
stafi a nezddouci ucinky lécby za 3,4- 5% hospitalizaci v seniorském veéku (30-34). V
metaanalyze 17 observacnich studii prokéazali autofi Beijer a de Blaey, ze nezddouci ptihody
vedly k 6,6 az 41,3% hospitalizaci ve staii (35). Také riziko umrti u starych pacientti
s klinicky vyznamnou polékovou reakci je vyssi, vzhledem k vysSi vulnerabilité a snizené
adaptaci starnouciho organismu, a to 1.9 krat nez u pacientt sttedniho véku (36). Komplikace
farmakoterapie byvaji uvadény na 2.-3. misté mezi pri¢inami umrti ve stafi, nezadouci ucinky
na 4.-6. misté (37, 38).

Nezanedbatelné jsou i ekonomické dusledky polékovych reakei. Studie ze Spojenych
Statt odhaduji celkové naklady na rizika farmakoterapie na 130-175 miliard dolart rocné
(36, 39-40). Chrischilles a kol. v roce 1992 prokézali, ze polékové komplikace byly v USA
v jediném roce pfic¢inou 2.2 milidnd navstév v ordinacich 1ékait, 1.1 miliénd nepldnovanych
laboratornich testli a 146 tisic hospitalizaci (41). V jiné studii byl pobyt v nemocnicii u
seniorl s polékovou reakcei prodlouzen primérné o 1.7- 2.2 dne pti ndkladech vyssich o
2013-2595 dolarti na 1 ptipad (36).

Publikované prace mj. ukazuji, Ze vysoké procento nezadoucich piihod ve staii je
predvidatelné. Napt. dle Gurwitze a kol. se jedna o 27,2% nezadoucich reakci, ve vice jak
poloviné ptipadl- v 58,4%- zaptiinénych preskripcni chybou (42). Beijer a de Blaey
v metaanalyze studii popsali, Ze dv€ z analyzovanych praci zhodnotily az 80% polékovych
ptihod jako ptedvidatelnych (35). Studie Rougheada a kol. upozornila na 32% hospitalizaci
zpisobenych polékovymi reakcemi, jez byly zcela predvidatelné, a 68% hospitalizaci, kde
bylo mozné komplikace ptedvidat s vysokou pravdépodobnosti (33).

Domaéci studie sledujici vyskyt rizik farmakoterapie byvaji zpravidla podhodnocené,
nejcastéji v disledku nedostatecného zachytu kauzality mezi uzivanym Iékem (lékovym
rezimem) a nezadouci piihodou. Poukazuji na pomérné nizkou prevalenci nezadoucich
ucinki 1ékt u ambulantnich seniorti (21-30%), ackoliv podle vyskytu rizikovych faktori Ize
predpokladat vyznamné vyssi prevalenci. Opakované je totiz v naSich podminkach zjistovana
vysokd polymorbidita (napf. 6 a vice chronickych onemocnéni u 30- 43% seniori),
polyfarmakoterapie (6 a vice 1ékii u 40- 68% starych nemocnych), noncompliance
(compliance méné jak 80% u 45- 63% senioril) a nedostate¢na revize lékového rezimu
predepisujicim lékafem (24, 25, 43-46). V Ceské republice chybi farmakoekonomické studie,
které by dokumentovaly celkové naklady vynakladané na polékové reakce ve stafi. Negativni
dopad rizik farmakoterapie tak v nasich podminkach byva podcenovan.

Id. Specifika geriatrické 1écby a jejich respektovani v klinické praxi

Geriatrickd medicina se 1i8i od klasické interni mediciny, a to jak v diagnostice, tak v
1é¢ebnych postupech. U starych pacienti se fada zdravotnich problémi neprojevuje
specifickymi znamkami organového poskozeni, ale nespecificky, napt. horSenim funkéniho
stavu. Je proto velkou chybou domnivat se, Ze seniofi potiebuji vice pé¢i o nesobé&sta¢nost
nez kauzalni 1écbu onemocnéni, nebot’ oba pfistupy si zaslouzi v geriatrick¢é praxi
rovnocennou pozornost (47).

Podobné jako se fada onemocnéni v seniorském veéku projevuje atypicky, tak i
symptomatologie mnoha polékovych reakei je nespecificka nebo atypicka. Nezadouci ucinky
mohou pfipominat zmény psychomotoriky, sobéstacnosti, koordinace pohybu, kognitivni
dysfunkce, demence, deliria, deprese, polékovy parkinsonismus, apod., tj. maskovat fadu



onemocnéni vyS$itho veéku. Nespravna diagnostika téchto reakci vede k prohlubovani
sekundarni nemocnosti, popt. k nasazeni dal§iho 1éCiva/léciv a k polyfarmakoterapii (25, 37,
46, 49-50). Odhaduje se, ze spravné byva ve staii diagnostikovana pouze tfetina polékovych
reakci (37, 47, 50). Castou chybou geriatrické péce je nejen chybna diagnostika onemocnéni,
ale 1 opomijeni specifické symptomatologie polékovych komplikaci a jejich neracionalni
feSeni.

K z&vérim nékterych epidemiologickych studii patfi, ze pouze polymorbidita a
polyfarmakoterapie (nikoliv vyssi v€k samotny) vyzaduji specificky pristup v 1ékové
preskripci (51, 52). Pokrocily vék je pfitom fadou autori povazovan za nezavisly rizikovy
faktor vyskytu nezddoucich piihod a mnohé studie dokumentuji vysSi pravdépodobnost
vyskytu nezaddoucich reakci s rostoucim vékem (50, 53). Rozporuplné jsou vysledky u velmi
starych pacientli (ve v€ku 85 let a vice), kde byva pozorovan nizsi vyskyt polékovych reakci
ve srovnani s mlad$imi veékovymi kategoriemi, pravdépodobné v disledku selektivni
umrtnosti nebo vyssi obezietnosti Iékatd pti uziti 1€kh u téchto velmi starych nemocnych (41,
54). Nekteré studie, jez kontrolovaly vyskyt nezadoucich piihod na pocet uzivanych 1éku,
soubéznd onemocnéni a jejich zdvaznost, nenalezly statisticky vyznamnou souvislost mezi
seniorskym vékem a vyskytem polékovych reakci (41, 55). Odlisné zavéry tak casto vedou k
uvaham, Ze stafi samotné neovliviiuje terapeutickou hodnotu 1€ki a geriatrie je pouhou
aplikaci interni mediciny vterénu polymorbidity, polyfarmakoterapie a dalSich
komplikujicich faktord.

Vyzkum poslednich desetileti vSak zfeteln¢ prokazuje, ze starnuti je fyziologicky
proces, jenz provazi fada morfologickych a funkénich zmén orgdnd/orgdnovych systémd,
neuromediatorovych a homeostatickych mechanismti a receptorovych mist. Tyto fyziologické
zmény se odrazeji i v odliSné farmakokinetice, farmakodynamice, U€¢innosti a bezpecnosti
1é¢iv (56-62). U tfady ucinnych latek tak zasadné ovliviiuji jejich potencidlni ptinos a riziko
ve vysSim véku. Hovofime o ,zméné terapeutick¢ hodnoty 1éCiv ve stafi“ a o jejich
potencialni nevhodnosti (rizikovosti, popt. neti¢innosti) v seniorském véku.

Fyziologické starnuti je pfirozeny proces, ktery snizuje funkéni schopnosti organismu
a probiha postupné, ireversibilné, nezavisle na vlivu vnéjSich faktori a u vsech zivych
jedincii bez vyjimky. Vyskyt patologickych zmén je dnes vice uréovan vlivem vnéjSich
okolnosti nez procesy vnitfniho starnuti. Vzhledem k tomu, ze pfitomnost fady onemocnéni
je zaznamendvana u vétSiny stadrnouci populace, byva starnuti provdzené nemocnosti
oznacovano jako ,usual aging“ (,,obvyklé starnuti“), zatimco stanuti provazené pouze
fyziologickymi zménami jako ,,successful aging* (,,aspé$né starnuti*)- to je dnes “vysadou‘
jen malé skupiny seniort (64).

Dle soucasnych poznatkdl i UspéSné starnuti miiZze byt zpomaleno nebo zmirnéno
vlivem vnéjSich faktor (napf. zdravym zivotnim stylem) (64). Tato odliSnd intra- i
interindividudlni rychlost starnuti nedovoluje individudlné ani populaéné stanovit presny
biologicky v€k a definovat chronologickou hranici stafi, jez by vymezila geriatrii od klasické
interni mediciny. Na rozdil od pediatrie je stanoveni této hranice ddle komplikovano ¢astym
vyskytem soubéznych onemocnéni a jejich riznou zavaznosti. Vyznamné rozdily
v biologickém a chronologickém véku mezi seniory (65) tak vedou 1 k obtiznému ziskavéani
validnich epidemiologickych udaji o ucinnosti a bezpecnosti 1é¢iv ve stari. Shromazdit
dostatecné mnozstvi farmakologicky srovnatelnych subjektii pro kontrolované studie je
v geriatrickych podminkéach velmi obtizné.

Zminéna Uskali Usti v profesiondlni rezignaci a v konstatovani, ze geriatrickd 1écba
nevyzaduje rozdilny pfistup. Takové zavéry vsSak popiraji soucasné rozsahlé znalosti o
farmakologickych zménéch provazejicich starnuti a neberou v uvahu poznatky geriatrickych
studii o odli$né ucinnosti a bezpecnosti 1éCiv ve stafi. Geriatrie na rozdil od pediatrie neustale
zapasi o své nezavislé postaveni s klasickou interni medicinou a byva nedostate¢né



respektovana jako samostatny obor. Vyznamny americky geriatr Robert Butler jiz v roce
1978 poukdzal na nezbytnost vyu€ovat geriatrii od pregradudlniho studia jako samostatny
predmét. Povazoval za podstatné, aby studenti jiz béhem universitnich studii pochopili, ze
fada chorob ve stafi probiha odlisn€ a vyzaduje i odlisny pftistup v preskripci (14, 66).

Rozdily mezi seniory a nedostatek evidenci o t¢innosti a bezpecnosti 1€Civ ve stari
¢ini v soucasnych podminkéch individualizovanou geriatrickou farmakoterapii vice
“uménim®, které vyzaduje podrobné znalosti geriatrie, aplikované geriatrické farmakologie
(v terénu fyziologickych i patologickych zmén ve stafi), geriatrické farmakoepidemilogie a
schopnost hodnotit kombinované Iékové rezimy a predvidat, diagnostikovat a fesit polékové
reakce. MnozZstvi téchto poznatkll pfesahuje moznosti predepisujicitho lékate a vyZzaduje
spolupraci odbornikii zamétujicich se na rizika farmakoterapie ve vys$sim véku- klinického
farmaceuta a farmakologa se specializaci v geriatrii.

Dlouholety vyzkum potvrzuje, ze fada specifickych zmén ve staii je nedostatecné
respektovana preskripcni praxi a ,,negeriatrické” 1ékové rezimy jsou pausalné predepisovany
starym nemocnym (25, 46, 67-69). Takové opomijeni kiehkosti stdrnouciho organismu
zvySuje pravdépodobnost polékovych reakei a pti nedostate¢né kompenzaci homeostatickymi
mechanismy prohlubuje patologické (popt. i fyziologické) zmény provazejici starnuti. Cilem
predkladané disertacni prace je proto poukéazat na specifické rysy geriatrické preskripce a na
vyznam téchto znalosti pro souc¢asnou preskripéni praxi pii volbé 1éCiv ve stafi.

Prace je predkladdna jako soubor publikovanych odbornych c¢lanki, urcenych
profesionalim z fad l1ékatské i farmaceutické obce, které jsou zaméteny na tyto oblasti:

1/ hlavni fyziologické a farmakologické zmény provazejici starnuti organismu;
- publikovano formou prehledového clanku: Fialova D, Topinkova E. Specifické rysy geriatrické

farmakoterapie z pohledu farmakokinetickych a farmakodynamickych zmén ve stari. Remedia
2002; 12(6):434- 440
2/ 1é¢iva, jejichZ terapeutickd hodnota ve stari je v dusledku predpokliadanych
farmakologickych zmén sniZena4, tj. 1é¢iva s vyssi pravdépodobnosti polékovych
reakci (popr. potencidlné neicinna) v seniorském véku;
- publikovano formou prehledového clanku: Koncept léciv nevhodnych ve stari- farmakologické
a farmakoepidemiologickeé aspekty. Remedia 2005; 15 (4-5): 410-417

3/ rozdilny pristup v 8 evropskych zemich k uziti potencialné nevhodnych 1é¢iv u
seniori domaci péce v oblastech sledovanych evropskym projektem AdHOC
(AgeD in Home Care, Seniofi v domaci péci, 2000- 2003)
- publikovano formou origindlni prace v zahrani¢nim impaktovaném casopise: Potentially
Inappropriate Medication Use Among Elderly Home Care Patients in Europe. JAMA 2005; 293
(11): 1348-1358.

Disertaéni prace je prvni praci v podminkach Ceské republiky, kterd zpracovava
oblast 1é¢iv potencidlné¢ nevhodnych ve stafi, dosud neznamou a nerespektovanou nasi
preskripéni praxi. Experimentalni ¢ast disertani prace predstavuje vyznamnou studii na
evropské Urovni, jez pfinaSi prvni, na velkém souboru provedené, srovnani odlisSnych
pristupt evropskych zemi k uziti 1é¢iv potencialné nevhodnych ve stati. Prace jako celek je
zpracovana formou edukacniho materialu pro postgradualni vzdélavani farmaceuti a Iékatt.
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II. CILE DISERTACNI PRACE

ITa. Teoreticka ¢ast str. 15

[Ib. Experimentalni ¢ast str. 15-16



IIa. Teoreticka ¢ast

Cilem teoretické¢ Casti disertacni prace je v literarnim piehledu upozornit na specifika
geriatrické farmakoterapie, tj.:

1/ Shromézdit poznatky o fyziologickych zménach provazejicich starnuti, jez ovliviiuji
farmakologické vlastnosti, u¢innost a bezpecnost nékterych 1é¢iv a poukazat na odlisné rysy
geriatrické preskripce pii volbé bezpecnych alternativ 1é¢iv ve stafi.

2/ Zdokumentovat dosud publikovana expertni kritéria 1é¢iv potencidlné nevhodnych ve stafi,
tj. 1é¢iv potencialné rizikovych nebo nedostatecné ucinnych ve vyssim véku s ohledem na
predpokladané fyziologické a farmakologické zmény provazejici starnuti.

Upozornit na vyznam téchto kritérii pro soucasnou preskripni praxi a na piikladé
kardiovaskularnich 1éCiv uvést hlavni farmakologické a farmakoepidemiologické divody
potencialni nevhodnosti vybranych 1éCiv.

IIb. Experimentalni ¢ast
Cilem experimentalni ¢asti disertacni prace je:

a/ Porovnat prevalenci uziti 1é¢iv potencidlné nevhodnych ve stafi u seniortt doméci péce ve
vybranych méstskych oblastech 8 evropskych zemi, zpracovanim dat evropského projektu
AdHOC (Aged in HOme Care, 2001-2003). K analyze pouzit vSechna dosud publikovana
expertni kritéria 1€Civ potencialné nevhodnych ve staii, oddélené 1 v celkovém seznamu.
Stanovit nejcastéji predepisovand nevhodna 1éCiva a interpretovat rozdily v prevalencich a
preferencich potencidlné nevhodnych 1é¢iv v jednotlivych zemich.

b/ Definovat prediktivni faktory souvisejici s touto preskripci v evropskych podminkach a
stanovit, zda pravdépodobnost uziti nevhodného léCiva roste srostoucim poctem
prediktivnich faktori (pro malou velikost souborii v jednotlivych zemi nebudou prediktivni
faktory analyzovany pro jednotlivé zem¢ zv1ast).

Kuvedenym analyzdm budou pouzita data vstupniho vySetfeni evropské
multicentrické studie AJHOC (AgeD in HOme Care, 2000-2003), ziskana v obdobi od zafi
2001 do ledna 2002. Studie AdHOC byla zaméfena na sledovani zdravotné-socialni situace
seniorit v domaci pé¢i ve vybranych meéstskych oblastech 11 evropskych zemi, metodou
funkéniho geriatrického hodnoceni (angl. Comprehensive Geriatric Assessment). Do studie,
kterou predklada disertaéni prace, byly zafazeny soubory 8 evropskych zemi- Ceské
Republiky (Prahy), Déanska (Kodang), Finska (Helsinek), Islandu (Reykjaviku), Italie
(Milano-Monzy), Nizozemska (Rotterdamu), Norska (Osla) a Velké Britanie (Maifordu a
Ashfordu) s kompletnimi farmakoterapeutickymi daty.

Soubor projektu AdJHOC piedstavuje populaci ambulantnich seniort s vysSSim
stupném nesobésta¢nosti, nemocnosti a vysSim poctem uzivanych Iékti v porovnani s
obecnou populaci seniori. U této populace lze predpokladat castéjsi vyskyt rizik
farmakoterapie a Iékovych pochybeni.

V Ceské republice byla studie AdHOC koordinovana pod vedenim Geriatricke
kliniky 1.LF a VFN, Praha. Hlavnim feSitelem za Ceskou republiku byla jmenovana prof.
MUDr. Eva Topinkova, CSc.



Data studie AAHOC jsou vyhrazena k uziti pouze ¢lenim evropské vyzkumné
skupiny AdHOC a mezinarodni vyzkumné korporace inter-RAI. Dotaznikova metoda
projektu je zaloZena na mezinarodné uznavaném, standardizovaném a v mnoha evropskych
zemich validizovaném dotazniku MDS-HC (“Minimum Data Set in Home Care”®, v Ceské
verzi “Mezinarodni soubor udaji pro domaci péci) (viz ptiloha VIb). Tento dotaznik je
chranénym dokumentem vyzkumné korporace interRAI a jeho uziti je vdzano specifickymi
podminkami (viz www.interrai.org). Popis metodiky projektu AAHOC je soucasti originalni
publikace a ptilohy Vla diserta¢ni prace.

Teoreticka 1 prakticka ¢ast disertani prace jsou predkladany formou publikovanych
odbornych c¢lankt. Teoretickou cast predstavuji 2 prehledové ¢lanky zvetejnéné v Casopise
Remedia v roce 2002 a 2005, experimentani ¢ast pfedstavuje originalni publikace otisténa v
casopise JAMA v bieznu roku 2005 (JAMA- Journal of the American Medical Association,
Casopis americké medicinské spole¢nosti). Autoreferat disertaéni prace je zkracenym
vytahem téchto informaci.


http://www.inter-rai.org/

II1.

TEORETICKA CAST

[ITa. Specificke rysy geriatrické farmnakoterapie z pohledu
farmakokinetickych a farmakodynamickych zmén ve stafi
(ptehledovy ¢lanek)

Remedia 2002; 12(6):434- 440 str.18-24

[IIb. Koncept 1é¢iv nevhodnych ve stafi- farmakologické a
farmakoepidemiologické aspekty (piehledovy Clanek)
Remedia 2005; 15 (4-5): 410-417 str.25-31



434

12.6-2002

Mgr. Daniela Fialova,'-2 prof. MUDr. Eva Topinkova, CSc.2?

'Farmaceutické fakulta UK, Hradec Kralové, ?Geriatricka klinika 1. LF a VFN, Praha, 3Subkatedra geriatrie a gerontologie IPVZ, Praha

Souhrn
Fialova D, Topinkova E. Specifické rysy geriatrické farmakoterapie z pohledu farmakokinetickych a farmakodynamickych zmén
ve stari. Remedia 2002;12:434—440.

Farmakoterapie ve stari vyZaduje vysoce individualizovany pristup vzhledem k rade komplikujicich faktort, které mohou vyznamné menit
terapeutickou hodnotu podavanych Iéciv (napf. polymorbidité, polyfarmakoterapii, zménam farmakokinetiky a farmakodynamiky ve stari,
sniZené sobéstacnosti, compliance, obtizné ekonomické a socialni situaci).

Znalost farmakokinetickych a farmakodynamickych zméen ve stari pomaha predvidat a spravné diagnostikovat radu polékovych kompli-
kaci u seniort. Prispévek podava uceleny prehled specifickych farmakokinetickych a farmakodynamickych zméen ve stari ve vztahu k vy-
branym neZadoucim Gcinkum rady bézné predepisovanych IéCiv a zddrazriuje vyznam téchto poznatku pri jejich indikaci starym nemoc-
nym.

Klicova slova: farmakoterapie ve stari — polymorbidita — polyfarmakoterapie — farmakokinetika — farmakodynamika.

Summary
Fialova D, Topinkova E. Specific features of geriatric pharmacotherapy with respect to pharmacokinetic and pharmacodynamic
changes in the elderly. Remedia 2002; 12:434—440.

Pharmacotherapy in the elderly requires a highly specific approach due to a number of factors, such as polymorbidity, polypharmacothe-
rapy, changes in pharmacokinetics and pharmacodynamics in the old age, restricted self-sufficiency and compliance as well as a difficult
economic and social situation, all of which may significantly alter the therapeutic value of administered drugs. The knowledge of phar-
macokinetic and pharmacodynamic changes in the old age helps to predict and correctly diagnose a number of drug-related complicati-
ons in the senior patients. The paper presents a comprehensive review of specific pharmacokinetic and pharmacodynamic changes in
the old age in relation to selected adverse effects of a number of routinely prescribed drugs, and highlights the importance of awareness

of such findings in indicating medication to senior patients.

Key words: pharmacotherapy in the elderly — polymorbidity — polypharmacotherapy — pharmacokinetics — pharmacodynamics.

Vysoka spotfeba léCiv a vysoka preva-
lence polyfarmakoterapie ve stafi jsou
celosvétovym problémem. V Ceské
republice tvofi seniofi 13,5 % populace,
av8ak spotfebovavaji 35-45 % v8ech
nakladt na léky [3]. Podle studie Seniofi
a léky, provedené v letech 1996-1998
Katedrou klinické a socialni farmacie
FaF UK v Hradci Krélové, z 1 747 res-
pondentd ve véku nad 60 let uzivalo az
86 % seniorl alespori jeden lék [8]. Ve
studii brnénskych autor KubeSové
a kol. z roku 1997 z 1 510 ambulantnich
pacientd nad 75 let uzivalo 1 a vice léku
98,5 % sledovanych [9].

Také na Slovensku je spotfeba IéCiv
u starych nemocnych vysoka — napf.
v roce 1998 osoby nad 60 let (15,4 %
obyvatelstva) spotfebovaly 32,29 %
celkovych nékladd na Iéky, pficemz
pouze 10 % seniorl nebyla predepsana
zadna farmakoterapie [10].

Podle statistickych prlzkumuU je senio-
rim ambulantné predepisovano pra-
meérné 4-6 lékl, hospitalizovanym sta-
rym nemocnym 5-8 1ék(l. Zavéry doma-
cich a zahrani¢nich studii se v tomto
ohledu vyznamné nelisi [6,9,11].
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Primérné pocty uzivanych lékd podle
vékovych skupin u seniorl nad 75 let
v primarni péc¢i ze studie KubeSové
a kol. z roku 1997 zachycuje obr. 1 [9].
V poslednim desetiletl jsou v fadé pra-
myslové vyspélych zemi zaznamenava-
ny tendence k nardstu pr@imérného
poctu uzivanych Iékd na 1 seniora.
Napfiklad ve Svédsku byl k roku 1999
za obdobi 7 let zaznamenan nardst pra-
mérného poctu uzivanych 1ékd z 3,4 na
4,6 léku, na Slovensku za obdobi 10 let
vzrostla preskripce na 1 seniora z pra-
meérného poctu 3,25 Iéku na 4,44 [10].
Rizikovou populaci, z hlediska vysoké
prevalence polyfarmakoterapie, jsou
pfedevSim institucionalizovani staff
pacienti, polymorbidni nemocni a se-
niofi uzivajici psychofarmaka [7].

Rada studif dokumentuje nardst poléko-
vych komplikaci (nezadoucich u&inkd
léCiv a lékovych interakci) s rostoucim
vékem a rostoucim pocCtem uzivanych
lékd. Prace prof. Krisky a kol., publiko-
vana v roce 2000, poukazuje az na
5nasobné zvyseni vyskytu nezadoucich
Ucinkd 1éciv u seniorl nad 70 let ve

srovnani s populaci osob ve véku
20-40 let (ze 4 % aZz na 21 %) [4].
Dokumentovan je i narlist nezadoucich
Ucinkd IéCby v souvislosti s poctem uzi-
vanych [ékd (obr. 2), kdy ve skupiné
pacientd uZzivajicich 1-2 1éky byla
zaznamenéna 8krat niz8i incidence
nezadoucich U¢inkd (2 %) nez u paci-
entd uzivajicich 10 a vice 1ékd (17 %)
[14].

Doméci farmakoepidemiologické mor-
talitni studie a studie néakladovosti
v souvislosti s polypragmazii a nevhod-
nou léCbou zatim chybgji, v zahranic-
nich publikacich v§ak fada praci pou-
kazuje na vyznamny narlst hospitaliza-
cf, rehospitalizaci i celkovych nékladd
na zdravotni péci. Az 17 % hospitaliza-
ci seniort v USA v roce 1995 bylo zpU-
sobeno nezadoucimi UcCinky |écCby
a 50 % seniord chronicky uzivajicich
antidepresiva, antihypertenziva a hypo-
lipidemika bylo nekompliantnich pro
nezadouci UcCinky [12]. Podle studie
Lindeye z roku 1992 bylo 50 % vSech
hospitalizaci z ddvodu nezédoucich
Ucinkl farmakoterapie u pacientl nad
65 let zapfi¢inéno pfedepsanim kontra-
indikovanych nebo vzajemné interaguji-
cich léCiv, aCkoliv j[de o pfedvidatelna
rizika IéCby [5]. Studie Bera z roku 1991




zase upozornila na vysoky procentuadlni
podil rehospitalizaci seniorl (az 30 %)
v souvislosti s pfedepsanim nevhodné-
ho léc¢iva [13].

Preskripce seniorim vyzaduje specific-
ky pfistup vzhledem k vysoké prevalen-
ci polymorbidity, polyfarmakoterapie,
polékovych komplikaci a rizikovych fak-
torl. Je nutné zvazovat fadu nefarma-
kologickych vlivl, které mohou zasadné
ovlivnit riziko a pfinos léCby — napft.
omezenou sobéstacnost pacienta, osa-
mélost, zhorSeni mobility, senzorické
defekty, snizeni kognitivnich funkci,
pfedchozi zkuSenost pacienta s terapi,
prognézu nemocného, ekonomickou
pfijatelnost 1éCby a dalsi faktory.
Soucasné je dulezité respektovat
zmeény farmakokinetiky a farmakodyna-
miky 1éCiv, které u seniord podminujf
Castéjsi vyskyt fady specifickych polé-
kovych reakci (napf. ¢astou prevalenci
mocoveé inkontinence pfi kombinaci diu-
retik a B-blokatort, vysokou incidenci
padd a naslednych fraktur kréku ste-
henni kosti v souvislosti s uzivanim
dlouhodobé pUsobicich benzodiazepi-
nd apod.) [15,16]. Znalost farmakolo-
gickych zmeén provazejicich starnuti
organismu tedy umoznuje predchazet
nékterym nezadoucim pfihodam farma-
koterapie ve stafi.

Zmény absorpce

Absorpce perorélnich 1€Civ ve stafi je
ovlivnéna fadou zmén v oblasti gastro-
intestinalniho traktu (GIT). Dochazfi
k nérlstu intragastrického pH (v du-
sledku celkové niz&i sekrece zaludec-
nich §tav a snizené sekrece H* iontd
parietalnimi bunikami slizni¢niho povr-
chu). Klesa prokrveni splanchnické
oblasti (uvadi se o 20-50 % meazi
40. a 80. rokem zivota), dochazi ke zpo-
maleni motility GIT a k prodlouzenf
doby vyprazdnéni zaludku. V disledku
atrofie slizni¢niho povrchu se snizuje
absorpéni plocha pro pasivni transport
[éCiv az o jednu tfetinu a klinicky
vyznamné kleséa i pocet prenasecl pro
aktivni transport.

Vzhledem k Casté polymorbidité byva
absorpce ve vy88im véku negativné
ovlivnéna Ffadou patologickych stavd,
napt. malabsorpci, malnutrici, chronic-
kou pankreatitidou, chirurgickymi vyko-
ny v oblasti GIT, achlorhydrii apod.
Nemaly vyznam maji i mozné interakce
se soucCasne uzivanymi |éCivy, napf.
prokinetiky, léCivy s anticholinergnimi
nezédoucimi UCinky a IéCivy s velkym
absorpénim povrchem (pryskyfice,
vldknina, antacida, carbo medicinalis
aj.) [1-3].
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Klinické dusledky zmén absorpce zpomalend ¢&i zrychlena. Rychlejsi

Nejsou zaznamenavany zmeény v celko-
vé absorpci léCiv vstiebavajicich se
pasivni difuzi (plocha pod kfivkou kon-
centrace téchto 1é¢iv zUstava nezméne-
na). Absorpéni faze je ale u rady Iéc¢iv

absorpce byla zaznamenana napt. pfi
podavani amitriptylinu, derivatd sulfo-
nylurey, antihistaminik, hydrochlorothia-
zidu, imipraminu, metoprololu, nitrofu-
rantoinu, theophyllinu a jeho derivata.
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Naopak zpomaleni absorpéni faze
s opozdénym nastupem ucCinku bylo
pozorovano pfi podavani peniciling,
cefalexinu, cimetidinu, digoxinu, doxy-
cyclinu, erythromycinu, levodopy, kyse-
liny acetylsalicylové, sulfonamidd, furo-
semidu a phenylbutazonu [2,3,17].

Aktivni transport latek (kalcia, vitami-
nu D, glukézy a dalSich monosachari-
dd) vyznamné klesa [3].

U nékterych pfipravkd s fizenym uvol-
novanim muaze dochéazet ke zménam
kinetiky (napf. u nifedipinu SR bylo
popsano vyznamné prodlouzeni ucinku
u pacientt, kteff tuto lékovou formu uzi-
vali po jidle) [16].

Zmény distribuce

Zmény distribuce 1éCiv ve stéafi souvisi
jednak se zmeénou procentualniho
zastoupeni celkové télesné vody, tuko-
vé a svalové tkang, jednak se zmeénami
plazmatické koncentrace vaznych pro-
teind a zmé&nami na Urovni kardiovasku-
larniho systému.

S rostoucim vékem se zvySuje podil tuko-
vé tkané (procento celkového télesného
tuku nardista u muzd mezi 18. a 35. rokem
zivotaz 18 % na 36 % a u zen z 33 % na
48 %). Klesa celkova télesna voda intra-
i extracelularni (uvadi se pokles o0 15 %
mezi 20. a 80. rokem Zivota) a snizuje se
procentudlni zastoupeni svalové tkané
[14].

Je pozorovéan pokles srde¢niho vydeje,
po 30. roce Zivota primérné o 1 %/rok,
u fady nemocnych jsou tyto zmeény pro-
vazeny zvySenim periferni cévni rezi-
stence a poklesem renélniho a hepatal-
niho prokrveni [14].

Signifikantni pokles sérového albuminu
neni dtsledkem fyziologického starnuti
organismu, ale dlUsledkem patologic-
kych stavl souvisejicich s malnutrici
u chronicky nemocnych a institucionali-
zovanych starych pacientd. Zavéry
publikovanych studii se ve vysledcich
velmi lisi a uvadéji pokles plazmatic-
kych hladin albuminu od 4,2 % az do
20 % mezi 20. a 80. rokem Zzivota
[1,2,14].

Hladiny a,-globulinG byvaji ve stafi
mirné zvySené predevsim vlivem Casté-
ho vyskytu chronickych zanétlivych
onemocnéni, napt. revmatoidni artritidy
[3,19].

Klinické dusledky zmén distribuce

Ve stafi se snizuje distribucni objem
hydrofilnich 1é¢iv, pfednostné distribuo-
vanych ve vodé nebo svalové tkani.
Pokles zdanlivého distribu¢niho objemu
byl u seniord pozorovan napf. pfi poda-
vani lithia, digoxinu, cimetidinu, genta-
micinu, chinidinu, tolbutamidu a me-
thotrexatu. U téchto [éCiv je vhodné
zacinat terapii nizsi davkou a vyvarovat
se stavl dehydratace a hypovolémie,
které jsou rizikové z divodu nezadou-
cich a toxickych ucinkd.

Specifické rysy geriatrické farmakoterapie z pohledu farmakokinetickych a farmakodynamickych zmén ve stafi

U lipofilnich 1éCiv se distribu¢ni objem
ve stafi zvySuje a roste nebezpedi
kumulace a vyznamného prodlouzenf
biologického poloCasu eliminace.
Napfiklad biologicky poloCas diazepa-
mu a chlordiazepoxidu u seniorl
vyznamné nardstda az na 200 hodin
v souvislosti s poklesem renalni clea-
rance a zvétsenim distribuéniho obje-
mu téchto IéCiv. V soucasné dobé jsou
uprednostiiovany v terapii u seniorl
benzodiazepiny s kratkym az stfedné
dlouhym biologickym polo¢asem (napf.
lorazepam, bromazepam a oxazepam),
u nichz je niz8i riziko kumulace, psy-
chomotorického dtlumu a padd nez
u benzodiazepint s dlouhym biologic-
kym poloCasem eliminace (napf. u dia-
zepamu, flurazepamu a chlordiazepoxi-
du) [15,20,21] .

Patologické stavy s hypoalbuminémif
jsou provazeny zvySenim volné frakce
kyselych |éCiv pfednostné vazanych na
albumin (napf. antikoagulancii, theo-
phyllinu, warfarinu, digoxinu, nesteroid-
nich antirevmatik atd.).

Mirné zvySeni plazmatickych koncent-
raci a,-globulind zpravidla provazi
vy$Si vaznost bazickych IécCiv (lidocai-
nu, propranololu, chinidinu, tricyklic-
kych antidepresiv aj.), tyto zmény vSak
nejsou klinicky vyznamné [1-3].

.

Zmény |'<(:tern|' biotransformace
a

linické dusledky

Zmeény na urovni biotransformace ve
stafi souvisi zejména s atrofil jaternf
tkangé, snizenim prdtoku krve venou
portae a poklesem aktivity nékterych
biotransformacnich enzymd.

Uvadi se, Ze pratok krve venou portae
klesa mezi 25.-65. rokem Zivota
0 20-45 %, a v souvislosti s tim docha-
zi ke Klinicky vyznamnému snizeni
hepatalni clearance zejména u IéCiv
s vysokym first-pass efektem (napf.
u B-blokatort, blokatord kalciovych
kanall, triazolamu, midazolamu, morfi-
nu, omeprazolu, zolpidemu, lovastatinu,
simvastatinu a dal$ich). Biologicka
dostupnost éCiv s vysokym first-pass
efektem muze byt tedy u seniorl vyssi
0 30-50 %, z tohoto divodu se doporu-
Cuje zahajovat terapii tfetinovou az
polovi¢ni davkou ve srovnani s davkou
podavanou pacientim stfedniho véku,
a respektovat tak geriatrické pravidlo
,Start low, go slow", tedy ,za¢inej nizkou
davkou a navysuj ji pomalu” [7].

Ve stéfi je negativné ovlivnéna zejména
1. faze biotransformace Ié¢iv. U enzym(
1. biotransformacni faze byla nalezena
snizena enzymaticka aktivita demethy-
lacnich enzymd, které se vyznamné
podileji napf. na metabolické preméné
diazepamu a amitriptylinu. Z izoenzymd
cytochromu P-450 (CYP450) je popsan
mirny pokles aktivity izoformy CYP3A4
u starych zen. Podle soucasnych zna-
losti maze ke snizené aktivité izoenzy-

mu CYP3A4 pfispivat také fada dalSich
faktor(l provazejicich starnouci popula-
ci — napt. inhibi¢ni pdsobeni cytokind
uvolnovanych pfi chronickém zanétu
(zejména IL-6, IL-1, INF-y a TNF-a),
podvyziva, chronicky stres a vliv
CYP3A4 inhibitord [21,22].

Enzymy 2. faze biotransformace neby-
vaji procesem starnuti vyznamné ovliv-
nény. Z tohoto dtivodu napt. oxazepam
a lorazepam predstavuji pro vétsinu
seniort vhodnéjsi alternativy l1é¢by nez
alprazolam, triazolam a diazepam,
jejichz plazmatické hladiny zavisi na
biotransformacdni aktivité izoenzymu
CYP3A4. Z enzym( 2. faze metabolis-
mu je dokumentovana pouze nizsi akti-
vita glukuronyltransferazy u velmi sta-
rych seniord (nad 85 let veéku).
U pacientl mze byt proto zaznamena-
na snizena hepatélni clearance oxaze-
pamu, ktery je pfednostné metabolizo-
van timto enzymem [2,7,14]. Prehled
dalsich léCiv, jejichz metabolicka pre-
ména muUze byt vyznamné sniZzena
v souvislosti s procesy starnuti, uvadf
tab. 1.

Zmény rendlni eliminace a klinické

dusledky

Klinicky vyznamnou zménou ve stafi je
pfedev8im pokles renalni eliminace
léCiv a jejich metabolitd, ktery souvisi se
zménami morfologie i funkce ledvin.

S rostoucim vékem klesa pocet funkc-
nich glomeruld. Od 30. roku zivota
dochazi k linearnimu poklesu glomeru-
larni filtrace, ktera v 80 letech dosahuje
35-50 % hodnoty obvyklé u mladych
zdravych osob. Klesa také aktivni tubu-
larni sekrece a reabsorpce, snizuje se
renélni produkce aldosteronu a snizuje
se schopnost renalnich bunék zajisto-
vat zpétnou retenci sodiku [14,23].

Klinicky vyznamnym dUsledkem téchto
zmeén je signifikantni pokles rendlni cle-
arance fady lécCiv a jejich metabolitd
pfednostné vyluCovanych ledvinami.
U téchto IéCiv je nutné vétsi opatrnost
pfi jejich podavani seniordm a s ohle-
dem na vysledky renélnich funkci pfi-
padné snizeni davek léCiva.

K 1é¢ivim, jejichz clearance byva
u seniord vyznamneé snizena, patfi napt.
digoxin, cimetidin, aminoglykosidova
antibiotika, lithium a 9-hydroxymetabolit
risperidonu. Tento metabolit pdsobi jako
antagonista dopaminu a pfi porusené
funkci ledvin maze jeho kumulace vést
k extrapyramidovym reakcim, ackoliv je
risperidon jinak bezpecnym a ucinnym
atypickym neuroleptikem [3]. Tab. 2
v souhrnném prehledu uvadi léCiva
nebo aktivni metabolity 1&Civ se signifi-
kantni renalni slozkou eliminace, jejichz
clearance ve stafi mize byt snizena.

O farmakodynamickych zménach pro-
vazejicich starnuti organismu existuje




LECIVA A AKTIVNi METABOLITY LECIV, JEJICHZ BIOTRANSFORMACE VE

STARI MUZE BYT SNIZENA

je negativné ovlivnéna procesy starnuti)

(v zavorce je uveden kli¢ovy enzym v metabolismu léciva, jehoz biotransformaéni kapacita

alprazolam (CYP3A4 )

midazolam (CYP3A4)

amlodipin (CYP3A4)

nifedipin (CYP3A4)

betaxolol (?)

nordiazepam (CYP3A4/2C19)

ciclosporin (CYP3A4)

omeprazol (CYP2C19/3A4)

diazepam (CYP2C19, CYP3A4)

paroxetin (CYP2D6, CYP3A4)

diclofenac (CYP2C9)

pentoxyphyllin (ketonreduktaza)

diphenhydramin (?)

phenytoin (CYP2C9)

felodipin (CYP3A4)

chinidin (CYP3A4)

fentanyl (CYP3A4)

R-warfarin (CYP1A2/3A4)

granisetron (CYP3A4)

S-propranolol (CYP1A2/2D6)

haloperidol (ketonreduktéaza)

theophyllin (CYP1A2)

chlordiazepoxid (?7)

trazodon (CYP2D6/3A4)

imipramin (CYP1A2/2D6/3A4)

triazolam (CYP3A4)

indometacin (CYP2C9)

isradipin (CYP3A4)

ketoprofen (glukuronyltransferaza)

clarithromycin (CYP3A4)

labetalol (glukuronyltransferaza)
\Iidocain (CYP3A4)

valproova kyselina
(glukuronyltransferaza)

verapamil (CYP3A4)
zolpidem (CYP3A4/1A2)

podle [2,21] - Delafuente a kol., 2001
alevyakol., 2000)

méné dokladl nez o zménach farmako-
kinetickych z ddvodu Fady etickych
a technickych problém( spojenych
s jejich mérenim.

S rostoucim vékem dochézi ke zhorse-
ni fady homeostatickych mechanismu
regulujicich napt. termoregulaci, obé-
hovou reakci na ortostazu, integritu
kognitivnich funkci, funkci hladkych
svall a kontrolu posturalnich reflexd.

K farmakodynamickym zménam ve
stafi patfi také zmény citlivosti a poctu
receptorl pro specificky ucinek léciv
a pravdépodobné i zmény pfenosu sig-
nalu na postreceptorové urovni. Dosud
je v8ak publikovano mélo experimental-
nich dlkaz( o téchto zménach.

Souvislost farmakodynamickych zmén
s orfostatickou hypotenzi ve stéfi

Rada studii u geriatrickych pacient(
upozorfiuje na vysokou incidenci orto-
statické hypotenze a padl. Sklon k orto-
statické hypotenzi ve vy$8im véku je
podminén nekterymi farmakodynamic-
kymi zménami ve stafi.

Snizuje se citlivost baroreceptor(
v oblasti karotického sinu a v oblouku
aorty a klesa schopnost reagovat reflex-
ni tachykardii na vazodilataci periferie.
Klinicky vyznamna je také nizsi citlivost
B-receptorl myokardu na ucinek kate-
cholamind, zejména v dlsledku pokle-
su poctu vysoce afinitnich mist pro

vazbu katecholaminl na téchto recep-
torech. Nedochazi v8ak ke snizeni cel-
kového poctu B-receptord ani ke snize-
ni jejich schopnosti up- a down regula-
ce[1].
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Projevy ortostatické hypotenze poten-
cuje fada IéCiv, zejména léCiva s vazo-
dilatagnimi uginky (nitraty, alkohol, pra-
zosin), s centralné-sympatolytickymi
ucinky — centralni antihypertenziva
(reserpin, methyldopa, guanethidin),
klasicka neuroleptika (pfedevsim feno-
thiaziny), tricyklickéa antidepresiva, déle
diuretika (navozuji hypovolémii) a B-blo-
katory (blokuji odpovéd sympatiku na
vazodilataci periferie) [2,6,24] (tab. 3).
Sklon k ortostatické hypotenzi u senior(
muze byt podminén také radou fyziolo-
gickych i patologickych zmén v oblasti
CNS vedoucich ke zhor$ené schopnos-
ti autoregulace pratoku krve mozkovou
tkani, snizené perfuzi CNS a k hypoxé-
mii.

Souvislost farmakodynamickych zmén
s astym vyskytem padi u seniord
Zmény homeostatickych rezerv kardio-
vaskularniho a centralniho nervového
systému i Castéjsi vyskyt ortostatické
hypotenze pfispivaji spolu s dalSimi far-
makodynamickymi zménami k vysoké

prevalenci padd u seniord.

V epidemiologickych studiich je zazna-
menavan roéni vyskyt padd az 30 %
u ambulantnich pacientd nad 65 let.
Vy88i vyskyt (az na 40 %) je popisovan

u starych pacientl uzivajicich sedativni

psychofarmaka (napf. dlouhodobé
pUsobici benzodiazepiny) pfi soucas-
ném vyskytu chronického srdecniho
selhavani nebo soucasné indikaci diu-
retické lécby [25,28].

U seniorl byla popsana vyssi citlivost
k sedativnim dcinkim écCiv, ktera se
Casto projevuje psychomotorickym utlu-
mem se zvySenym rizikem padu jiz pfi

LECIVA (popt. jejich aktivni metabolity*) SE SIGNIFIKANTNI RENALNi

SLOZKOU ELIMINACE, JEJICHZ CLEARANCE MUZE BYT VE STARI SNIZENA

acebutolol enalapril® norfloxacin

acetazolamid ethambutol ofloxacin

aciclovir famciclovir® pamidronat

allopurinol* famotidin pindolol

amantadin fosinopril procainamid*

amilorid fluconazol pyridostigmin

aminoglykosidy flucytosin quinapril*

atenolol fluorid sodny ramipril*

baclofen gabapentin ranitidin

bisoprolol ganciclovir risperidon*

captopril jodid draselny sotalol

chlorpropamid* lisinopril tetracyclin

cimetidin lithium triamteren*

ciprofloxacin lomefloxacin vancomycin

clonidin metformin

digoxin methotrexat

podle [2,21] — Delafuente

\disopyramid* nadolol akol., 2001 )
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KLINICKE PROBLEMY U SENIORU V SOUVISLOSTI SE ZAKLADNIMI ZMENAMI PROVAZEJICiMI STARNUTI A NEGATIVNI

VLIV LEKU

klinicky problém u seniord

zZmény provazejici starnuti

léky s negativnim vlivem

ortostaticka hypotenze

snizena citlivost baroreceptord v oblasti karotického
sinu a v oblouku aorty, snizena citlivost B-receptor
myokardu, omezena schopnost reflexni tachykardie
jako reakce na vazodilataci periferie,

pokles prokrveni CNS

centralni antinypertenziva, diuretika, B-blokatory,
tricyklicka antidepresiva, fenothiazinova
neuroleptika, barbituraty, benzodiazepiny,
analgetika-anodyna

posturalni nestabilita,
riziko padd a zlomenin

sklon k ortostatické hypotenzi, snizena
propriocepce a posturalni stabilita,
snizeny tonus kosterniho svalstva

centralni antihypertenziva, diuretika, B-blokatory,
tricyklicka antidepresiva, fenothiazinova
neuroleptika, barbituraty, benzodiazepiny,
analgetika-anodyna, myorelaxancia

Parkinsonova choroba
a tardivni dyskineze
u seniort

pokles dopaminovych D, receptor( ve striatu,
stafim podminéna vyssi frekvence
korektivnich dynamickych pohybt

metoclopramid, klasicka neuroleptika, haloperidol,
9-hydroxymetabolit risperidonu

Castéjsi vyskyt poruch
chovani, delirif

pokles kognitivnich funkci,

strukturalni a neurochemické zmeény v oblasti CNS,
snizeni aktivity acetylcholintransferazy, snizena
citlivost receptorl pro acetylcholin, zvysena citlivost
k centralnim anticholinergnim ac¢inktim, vys$sf

centralni sympatolytika, tricyklicka antidepresiva,
neuroleptika, barbituraty, benzodiazepiny,
analgetika-anodyna, antiparkinsonika (levodopa,
bromocriptin), spasmolytika, antihistaminika,

propustnost hematoencefalické bariéry H,-blokatory, metoclopramid, theophyllin, néktera

antibiotika, digoxin, indometacin

zacpa az iledzni stavy snizeny tonus hladkého svalstva, pokles
gastrointestinalni motility, vySsi citlivost

k anticholinergnim nezadoucim Gc¢inkdm

analgetika-anodyna, tricyklicka antidepresiva,
antihistaminika, spasmolytika

mocova inkontinence snizeny tonus hladkého svalstva, vySSi citlivost

k anticholinergnim nezadoucim uc¢inkdim

diuretika, zejména klickova

hypotermie zhor$enf termoregula¢nich mechanismd sedativa a hypnotika, neuroleptika, vazodilatancia

a myorelaxancia

hyponatrémie,
sklon k dehydrataci

snizena schopnost renalnich bunék zpétne
resorbovat sodik

chlorpropamid

erektilni dysfunkce,
gynekomastie

pokles produkce pohlavnich hormont a,-sympatolytika, sedativni IéCiva, genitourinarni

spasmolytika, spironolacton a digoxin

upraveno podle [1,2,3,6,7]
|\ J

podani obvyklych terapeutickych
davek, napt. pfi terapii morfinem, pen-
tazocinem a benzodiazepiny [1,3,7,28].
Nejsou vSak zatim prokazany vékem
podminéné zmény receptorovych mist
vysvétlujici tuto vyssi citlivost senior(
k sedativnim U¢ink@im 1é¢iv. Také myo-
relaxancia mohou vyznamné pfispivat
k vy$8§i incidenci padd u seniorl
[1,3,11].

Souvislost farmakodynamickych zmén

s poklesem kogpnitivnich funkci
a s behavioralnimi zménami ve stari

LECIVA, KTERA MOHOU NAVOZOVAT ZMATENOST, DELIRIA A POKLES

KOGNITIVNICH FUNKCi

lékova skupina léciva schopna navodit zmatenost, demence a deliria u seniord

psychofarmaka tricyklicka antidepresiva, lithium, neuroleptika, benzodiazepiny,

barbituraty, chloralhydrat

antiparkinsonika levodopa, carbidopa, amantadin

antiepileptika phenytoin, carbamazepin, kyselina valproova

B-blokatory metoprolol, timolol, atenolol

analgetika opioidy, tramadol, indometacin

Uvadi se, ze az 30 % vSech polékovych
reakci u osob nad 65 let véku se proje-
vuje centralnimi nezédoucimi UcCinky
[14]. Proces starnuti provazi fada struk-
turélnich a neurochemickych zmén
v oblasti CNS, které pfispivaji k casté-
mu vyskytu centralnich nezadoucich
Ucinkl u seniord.

S rostoucim vékem klesa pocet choli-

antihypertenziva clonidin, reserpin, methyldopa, dihydralazin

dalsi kardio-
vaskularnf lé¢iva

digoxin, atropin, nifedipin, furosemid

spasmolytika scopolamin, papaverin a derivaty papaverinu, oxybutynin,

propiverin, trospium

antihistaminika dimetinden

H,-blokéatory cimetidin, ranitidin

P o gy < antibiotika cefalosporiny (cefuroxim, cefalexin), gentamicin,

nergnich neuront (pfedevsim v oblas- f . :
. . uorochinolony, metronidazol

tech neokortexu a hipokampu) a klesa Y .
aktivita acetylcholintransferazy v nékte- dalsi léCiva theophyllin, metoclopramid, peroralni antidiabetika, kortikosteroidy
rych oblastech mozkové kiry a limbic- S
Kého systému. Sniéuje se citlivost cent- upraveno podle [1,7] — Shetty a kol., 1999 a Topinkova 2000
ralnich parasympatickych receptord  \_ Y,
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Anticholinergni aktivita vybranych lé¢iv éasto predepisovanych seniorim
ve srovndni s anticholinergni aktivitou atropinu (100 %)

0,6

relativni anticholinergni aktivita
o
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1
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Obr. 3 podle [29,30] — Tune, 1992 a Miller, 1988

ZMENY RECEPTORU A CILOVYCH MiST PRO SPECIFICKY UCINEK LECIV VE STARI

lécivo zZmény ve stafi dusledek

warfarin, heparin zvy$end citlivost receptord vyS$8i riziko krvacivych komplikaci, ve stafi je

snizend i schopnost syntézy koagulaénich faktort

digoxin

zvy$end citlivost k nezéddoucim ucinkdm digoxinu

toxické projevy u seniord zaznamenany
jiz pfi terapeutickych koncentracich

benzodiazepiny, morfin,

vys$8i citlivost seniorll k sedativnim Gginkiim

sklon k sedaci a psychomotorickému utlumu

pentazocin téchto léciv

tolbutamid, glibenclamid nezname

snizena uc¢innost ve starf

B-blokatory

snizené odpoveéd B-receptorl

snizena uc¢innost ve starf

fenoterol

snizena odpovéd na ucinek fenoterolu
u zdravych seniort (nikoliv u pacientti s CHOPN
nebo astmatem)

bez klinickych dlsledku

furosemid a dopamin

snizena odpovéd renélnich bunék
na ucinek téchto léCiv

snizena ucinnost ve staff

-

upraveno podle [1,2,3] — Shetty a kol., 1999; Delafuente a kol., 2001, Topinkova a Fickova, 2002)

k uCinku acetylcholinu a dochazf
k naruSeni rovnovahy inhibi¢nich
a excita¢nich neuront [1].

Pokles cholinergni transmise ve stafi
ma vliv zejména na integritu kognitiv-
nich funkci. Cholinergni deficit (prova-
zeny Casto zménami i dalSich neuro-
transmiterovych systémU) je spojovan
s poklesem kognitivnich funkci, rozvo-
jem demence a s nahlymi stavy zmate-
nosti a delirii, se kterymi se setkdvame
u starych nemocnych.

Zejména léCiva s anticholinergnimi
nezadoucimi UCinky, napf. tricyklicka
antidepresiva, antihistaminika, klasicka
neuroleptika a dalsi, mohou navodit tyto
ve stafi Casté nezédouci reakce. Také
u fady dalSich bézné predepisovanych
|éCiv byla zaznamenana schopnost

indukovat u seniorl stavy zmatenosti,
demence a deliril, napf. u digoxinu,
dopaminergnich latek, H,-blokatord
(cimetidinu a ranitidinu), cefalexinu,
cefuroximu, gentamicinu, fluorochinolo-
nl, metronidazolu a daldich [é¢iv
(tab. 4) [1,2,7]. Pfi porovnavani anticho-
linergni aktivity téchto IéCiv s aktivitou
atropinu (100 %) byla i u téchto léCiv
zaznamenana rdzné silna anticholinerg-
ni aktivita (obr. 3).

Studie Larsona a kol. prokéazala az
u 11 % starych pacientl zhorSeni kog-
nitivnich funkci ve vztahu k nezadoucim
Ucinkdm podavanych Ié¢iv. Pritom rizi-
ko vyznamné nardstalo s poctem uziva-
nych IéCiv a bylo az 9krat vys$Si u paci-
entd, ktefi uzivali 4 a vice 1ékl [27].

V klinické praxi je fada z téchto typicky
geriatrickych polékovych stavd chybné
diagnostikovana a neni rozpoznana jako
nezadouci UCinky lecby, coz vede k pre-
depsani dalsiho léCiva a polypragmazii.

Neékteré dalsi farmakodynamické zmény

K dal&im farmakodynamickym zménam
na urovni centralniho nervového systé-
mu patfi pokles dopaminergnich
D, receptorl a vy$8i citlivost seniord
k parkinsonskym nezadoucim Gc¢inkim
klasickych neuroleptik a dalSich anta-
gonistd D, receptord (napf. metoclopra-
midu a 9-hydroxyrisperidonu) [1,3].

S rostoucim vékem dochazi téz ke zhor-
Seni termoregulac¢nich mechanism
s rizikem hypotermie, ¢asto i v souvis-
losti s uzivanim lé¢iv se sedativnimi,
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vazodilataénimi a myorelaxacnimi ucin-
ky (napf. fenothiazinl, benzodiazepind,
tricyklickych antidepresiv, opioidd, alko-
holu a myorelaxancii) [3,7].

Snizena motilita GIT a pokles tonu hlad-
kého svalstva pfispivaji k vySSi preva-
lenci anticholinergnich nezadoucich
U¢inkd na Uurovni gastrointestinalniho
a genitourinarniho traktu (zejména
zéacpy az iledznich stavd, retence modi
a inkontinence) (tab. 3).

Na receptorové Urovni byla u seniord
pozorovéana vyssi citlivost receptord pro
digoxin, warfarin, nitrazepam a vyssi
citlivost k uginkdm heparinu (tab. 5)
[1,2].

Uvedené zmeény farmakokinetiky a far-
makodynamiky predisponuji seniory
k vyS$§i citlivosti k nezadoucim uginkdim
fady bézné pfedepisovanych I[&Civ.
V pfistupu ke starym nemocnym je
nutné si uvédomovat, ze skupina senio-
r0 je zna&né heterogenni, ,chronologic-
ky" vék nekoreluje s vékem ,funkénim'
a vékem podminéné zmény farmakoki-
netiky a farmakodynamiky maji indivi-
dudlni charakter.

Podle publikovanych zahrani¢nich stu-
dii je az 30 % vSech polékovych neza-
doucich pfihod predvidatelnych [18]
a az 70 % vSech nezadoucich uginkd
u starych pacientd je zavislych na
davce [12]. Podle téchto zavérl je tedy
mozné tfetiné nezadoucich reakci pred-
chazet spravnou indikaci 1éCiva v teré-
nu polymorbidity a polyfarmakoterapie
a dvé tfetiny jiz zaznamenanych nezé-
doucich u¢inkd eliminovat redukci
podavané davky.

Respektovanim zakladnich farmakoki-
netickych a farmakodynamickych zmén
ve stafi a volbou terapeuticky bezpec-
nych alternativ je mozné vyhnout se
fadé polékovych komplikaci u seniord,

a prispét tak k vyssi kvalité jejich zivota.
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a farmakoepidemiologické aspekty
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Predepisovani 1é&iv v klinické praxi se
obvykle fidi standardnimi terapeutickymi
postupy s doporucenymi indikacemi,
kontraindikacemi a davkovanim. Bohuzel
znalosti klinické farmakologie jsou zfidka
vyuzivany v terapeutické rozvaze nad Ucin-
nosti a bezped&nosti 1éCiv. V praxi se Casto
setkdvame s nevhodnou preskripci u senio-
r0. Kromé nedostatecné erudice Iékare
pfitom sehrdvaji vyznamnou Ulohu i nera-
cionalni rozhodnuti zaloZzena na vlastnim
presvédCeni o ucinnosti IéCiva, tlacich far-
maceutickych firem, poZadavcich nemoc-
ného na predepsani urcitého Iéku apod.
Klinicky vyznam tohoto problému doku-
mentuje nékolik studii. Napfiklad Lipton
a kol. prokazali chyby v preskripci u 59 %
nemocnych pfi rozboru lékové anamnézy
u 236 starych pacientd. Schmader a kol.
Zjistili preskripci 16k bez opravnéné indi-
kace u 55 % z 208 seniory, uziti neucin-
ného Iéku v 32,7 % pripadd a 16,8 % léko-
vych duplikaci.

Individualné posouzena lé¢ba ,Sita na
miru“ konkrétnimu nemocnému je pfitom
dllezita pravé u starych pacientd. Lékar
predepisuijici seniordm musi zvazovat fadu
fyziologickych, farmakokinetickych a far-
makodynamickych zmén ve stari [2],
respektovat interakeni potencidl podava-
nych IéCiv (Iékové interakce, interakce
lék—-nemoc), brat v uvahu compliance
nemocného a jeho socidlni situaci. DalSim
uskalim pro lékare jsou i nespecifické ,geria-
trické syndromy*, napfiklad nestabilita,
pady, zmatenost, deprese, kognitivni dys-
funkce nebo ztrata sobéstacnosti, které
mohou byt zhorSeny nebo vyvolany uziva-
nou medikaci. Chybna diagnostika tako-
vych polékovych reakci vede k predepsa-
ni dalSich léCiv (jev oznacovany jako
spreskripéni kaskada“ [3]) a k polypragma-
Zii. Proto je geriatricky zamérena medicina
orientovana nejen na spravnou lécbu one-
mocnéni s minimalizaci polékovych reakci,
ale predevsim na zvySeni funkénich schop-
nosti, sobéstacnosti pacienta a zlepSeni
celkoveé kvality zivota. Bezpecna a ucinna
preskripce je jednim z péti nejvyznamnéj-
Sich problém( kvality péce ve stafi [1, 4].

Nejcastéjsi problémy
v geriatrické preskripci
Chybam v preskripci u starSich nemoc-
nych byla v Ceské republice na rozdil od
zahraniCi vénovana mensi pozornost,

0 ¢emz svedci i nedostatecna terminolo-

gie nejCastgjsich preskripcnich chyb. Dle

zahranicni literatury jsou chyby v geriatric-
ké preskripci klasifikovany do 3 oblasti:

1. Overprescribing, tj. naduzivani, resp.
nadmérné uzivani Iékd. Do tohoto okru-
hu zahrnujeme neopravnénou indikaci
léCiva, polypragmazii a podavani vyso-
kych davek léciva. (Pozor, u fady Iékd
se mlze jednat o tzv. davku ,standard-
ni“, podavanou spiSe ve stfednim veku).

2. Underprescribing, tj. poduZivani lékd.
Zahrnuje situace, kdy pres prokazany
piinos nenf indikované lécivo seniorfim
podavano a/nebo je poddavkovano.

3. Inappropriate prescribing, tj. nevhodné
predepisovani 1ékd. Tento problémovy
okruh se soustfeduje na uzivani 1éCiv
potencialné rizikovych ve stafi (z anglic-
kého inappropriate drugs, inappropria-
te medications). Zahrnuje dale Siri pro-
blematiku lékovych interakci a interakci
lék—nemoc [1].

Koncept nevhodné preskripce
a nevhodnych Ié¢iv u senioru

Standardni kritéria Ié¢iv potencialné
nevhodnych ve stafi byla vytvorena poc¢at-
kem 90. let minulého stoleti a reagovala
na vysoky vyskyt rizikové preskripce v oSet-
fovatelskych Ustavech v USA. Tato kritéria
uvadgji IéCiva, u nichz riziko podavani ve
staff vyznamné prevysuje prospésnost léc-
by nebo ktera jsou neucinnad. Jedna se
o kritéria vékoveé specificka, tj. uréena pro
star$i nemocné ve véku 65 let a vice. Vét-
Sinu téchto 18Civ jsou Iékari zvykKli predepi-
sovat pacientdm stfedniho véku bez
vyznamnych komplikaci. V geriatrické pra-
xi v8ak mohou tato potencialné nevhodna
|éCiva vést k CastéjSim a/nebo zavaznym
polékovym reakcim, negativné ovliviiovat
funkeni stav, kvalitu Zivota a progndzu
nemocného. Jejich potencialni riziko spo-
¢iva ve zménach farmakokinetiky a farma-
kodynamiky ve stafi a vySSim interak&nim
potencialu pfi indikaci seniorfim s ¢astou
polymorbiditou a polyfarmakoterapii. Pau-
Salni podavani téchto 1éCiv je neracionaln,
nebot na farmaceutickém trhu jsou Siroce
dostupna bezpecngjsi IéCiva pro vétSinu
starych nemocnych [5, 7, 8].

V3echna dosud publikovana kritéria [éCiv
potencidlné nevhodnych ve stafi (Beerso-
va kritéria z roku 1991 [6], 1997 [7] a 2003
[5] a MclLeodova kritéria z roku 1997 [8])

shrnuji 3 zakladni oblasti nevhodné pre-

skripce:

a) léciva potencialné nevhodna ve stafi,
kterych je tfeba se vyvarovat u seniord
pro neucinnost nebo vysoke riziko polé-
kovych komplikaci (tab. 1);

b) léCiva, kterych je tfeba se vyvarovat u spe-
cifickych onemocnéni vzhledem k Sastym
interakcim mezi lékem a nemoc;

¢) seznam zavaznych lékovych interakci.

Kritéria Ié¢iv nevhodnych

ve staFi

Prvni kritéria 1é¢€iv nevhodnych ve stafi
pochazeji z USA a byla formulovana v roce
1991 [6] explicitné na zakladé konsenzu
pracovni skupiny odbornikd z oblasti akut-
ni, ambulantni a dlouhodobé geriatrické
pécCe se specializaci v psychofarmakolo-
gii, farmakoepidemiologii, aplikované geria-
trické farmakologii a geriatrické medici-
né. Tato tzv. Beersova kritéria 1991 byla
ptvodné uréena pro hodnoceni preskrip-
ce seniorlim v oSetfovatelskych Ustavech.
Jejich cilem bylo edukovat predepisuijici
lékare a snizit vysokeé a diskriminujici poda-
vani rizikovych 1é¢iv v oSetrovatelskych zafi-
zenich. V roce 1997 byla tato kritéria upra-
vena pro vSechny geriatrické pacienty
nezavisle na typu poskytované péce,
tzv. Beersova kritéria 1997 [7]. Zahrno-
vala 18 lékd/Iékovych skupin potencidlné
nevhodnych ve stafi, 14 interakci lék—ne-
moc a 4 lékové interakce.

Léciva uvedena v Beersové seznamu
z roku 1997 byla skupinou odbornik{
kolem Zhana v roce 2001 dale klasifiko-
vana podle rizikovosti do tfi skupin [9]:

1. 1é&iva, kterych je tfeba se vzdy vyva-
rovat pfi podavani seniortim;

2. léCiva vhodna pouze ve vyjimeénych
situacich;

3. léCiva, ktera maiji své indikace ve sta-
fi, ale jsou obvykle chybné predepi-
sovana.

V roce 1997 byla publikovana kanad-
ska expertni kritéria 1éCiv potencialné
nevhodnych ve stafi, McLeodova krité-
ria [8]. Za léCiva nevhodna ve stafi byla
v t&chto kritériich definovana:

1. 1éCiva, jejichZ preskripce ve stafi pred-
stavuje klinicky vyznamné riziko zavaz-
nych nezadoucich reakc;

2. 1éCiva, k nimz jsou pro vétsinu pacien-
t0 dostupné stejné nebo vice Uginné
a méné rizikové lékoveé alternativy;




3. IéCiva, pro ktera plati, Ze zména jejich
preskripce vede k vyznamnému pokle-
su nemocnosti v populaci seniord.
Kanadska kritéria zahrnuiji 18 1éCiv/Iéko-

vych skupin potencialné nevhodnych ve

stafi, 16 interakci lék-nemoc a 4 lékové
interakce. Shoduji se s Beersovym sezna-
mem 1997 ve 13 nevhodnych léCivech/lé-
kovych skupinach, 6 interakcich lék-nemoc

a 2 lékovych interakcich. OdliSnosti nevy-

jadruji pouze rozdiiny postoj odbornikd, ale

téz odlisné spektrum registrovanych léCiv

a specifické preskripéni zvyklosti v Kanadé.

Napriklad pentoxifyllin byl zafazen v kanad-

skych kritériich pro v té dobé ¢astou a neo-

pravnénou indikaci v terapii kognitivnich
dysfunkci a demenci, kde je povazovan za
neucinny. K daldim Iécivaim, které se nové
objevila v expertnich kanadskych sezna-
mech, patfil napf. doxepin (vysoce anti-
cholinergni tricyklické antidepresivum),
piroxicam (nesteroidni antiflogistikum
se zménami farmakokinetiky ve stafi

a vyznamnym gastrotoxickym potencia-

lem) a dalsi 1éCiva (viz legenda k tab. 1).
Nejnovejsi expertni kritéria publikovana

v roce 2003 Fickovou a kol. [5] dopliujf

Beersova kritéria z roku 1997 a byvaji ozna-

¢ovana jako tzv. Beersova kritéria 2003.

Obsahuiji 48 1é&iv potencialné nevhod-

nych ve stari a 20 interakci mezi lékem

a nemoci. Jsou zaloZzena na novych védec-

kych dikazech a u fady 1é¢iv upfesniuji

podmin-ky jejich ,nevhodnosti“ pfi poda-
vani ve stari (davku, délku doby podava-
ni, specifické indikace) (tab. 1). Odrazeji
prisun novych léciv na farmaceuticky trh

v USA (do roku 2000), staZeni rfady IékU

a novejsi poznatky o Ucinnosti a bezped-

nosti farmakoterapie ve stafi.

JelikoZ v8echna kritéria jsou vytvorena
pro dané podminky panujici v nabidce trhu
(@ mnohdy i v geografickych preskrip&nich
zvyklostech), je tfeba iniciovat snahy
o vytvoreni standardnich kritérii odrazeji-
cich specifickou situaci v dalSich zemich
(v jinych podminkach mohou byt registro-
vana jina nevhodna léciva). Jelikoz Beer-
sova kritéria 1997 uvadgji 1éc¢iva poten-
ciélné rizikova u v8ech seniorll bez ohledu
na geografickou oblast, neméla by byt
tato léCiva ploSné uzivana ani v jinych
zemich [10].

Beersova kritéria podobné jako terapeu-
ticka doporuceni byla v minulosti kritizo-
vana pro prilisnou jednoduchost [11, 12].
Jejich koncept je vSak postaven na zna-
lostech geriatrické farmakologie a farma-
koepidemiologie a tato kritéria zvySuji
obezretnost lékard k neuvazené indikaci
rizikovych IéCiv ve stafi [5].

Studie v USA a v Kanadg zjistily Casté
uzitl nevhodnych 1é¢iv u seniord v oet-
fovatelskych uUstavech i v domacnostech
(14-40 % pripadd) [9, 10, 13]. Soucasna
metaanalyza 17 observacnich studii také

prokazala, Ze polékové hospitalizace jsou
ve stéri Casté a tvori 6,6-41,3 % nemoc-
ni¢nich pijm0 v USA (hodnoceny byly stu-
die o po&tu 100-1 988 hospitalizaci) [14].
V roce 1999 pfijala americka agentura
HCFA (Health Care Financing Administra-
tion) opatreni, kterym omezila pouzivani
vysoce rizikovych 1éCiv v dlouhodobé péci.
Tato léCiva méla byt nahrazena bezped-
§im rizikem se dostala do kompetence kli-
nickych farmaceutd s nutnosti pravidelné
a podrobné revize lékového rezimu [15].
Soucasné studie dokladaji, ze uziti nevhod-
nych lé&iv ma vyznamny epidemiologicky
a ekonomicky dopad a souvisi s vy$Sim
vyskytem polékovych reakci [16], horSe-
nim sobéstacnosti u senior [17, 18], Cas-
§i spotfebou ambulantni péce i celkovych
nakladd [20].

Expertni kritéria 1éCiv nevhodnych ve
stafi nebyla vytvorena pouze na zakladé
diskuse jednotlivych specialist(l. Byla sta-
novena védeckou metodou oznacovanou
jako modifikovana Delfi metoda (RAND
corp., Kalifornie, USA) [5, 21] (viz legen-
da k tab. 1) , kterd umoznuje konsenzus
odbornikd rliznych oborl nad problema-
tikou bez dostate¢nych védeckych diika-
z0 (geriatricka farmakoterapie k témto
oblastem patfi vzhledem k malému poctu
dvajité slepych randomizovanych kontro-
lovanych studii).

Jiz vySe bylo zminéno, Ze rozpaky nad
konceptem nevhodnych IéCiv vznikaji na
zakladé neznalosti geriatrické farmakolo-
gie a geriatrické farmakoepidemiologie,
tedy posuzovanim konceptu o¢ima kla-
sické interni mediciny. Dalsi nedorozume-
ni spociva v ,absolutnim® pfijeti expertnich
kritérii. Sami autofi upozornuji, ze léCiva
jsou oznacena jako potencialné nevhod-
na ve stafi nikoliv proto, ze by nebyla spo-
jena s vyznamnym rizikem, ale proto, Ze
tato doporuceni ,nesmi vést soucasnou
klinickou praxi smérem, kdy pausalni poda-
ni Ci nepodani Iéku je uprfednostnéno pred
komplexnim, detailnim a farmakologicko-
epidemiologickym rozborem medikace
pacienta“ [5]. V situacich, kdy jsou bez-
nebo nejsou tolerované pacientem, je
nezbytné prikroCit k podani rizikovejsi léc¢-
by (samoziejmeé za zvySené opatrnosti léka-
fe a monitorovani stavu nemocného).

Zmény farmakokinetiky, farmakodyna-
miky a homeostazy souvisi vice s vékem
fyziologickym nez chronologickym a neni
pravdou, Ze u v8ech pacient(l ve véku 65
let a vice jsou pritomny farmakologické
zmeny. Komplikace 1éCby pfi podavani IéCiv
potencialné nevhodnych ve stari vak hro-
Zi i pfi nahlych zméndach zdravotniho stavu,
které jsou u seniorl Gasté, napriklad pfi
dehydrataci, zavazngjsi infekci, renalnim
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selhavani atd. Z tohoto dlvodu jsou vzdy
nativy.

V dal$i ¢asti tohoto sdéleni uvedeme
nékolik vybranych pfikladd nevhodnych
léCiv z oblasti kardiovaskularni, u nichz se
podrobné zamyslime nad nevhodnosti indi-
kace a/nebo davky u starSich nemocnych

Digoxin - lé€ivo nevhodné ve
stari v davkach > 125 mg/den
u pacientt bez arytmii [5]

Podle soucasnych terapeutickych
postupt je digoxin v dlouhodobé terapii
ve stafi vhodné indikovan u pacientd se
systolickym srde¢nim selhavanim, kde
kombinovana terapie inhibitory ACE,
B-blokatory a diuretiky nevede ke kontro-
le symptom0, a v terapii sifflovych fibri-
laci [22].

Pro prvni z indikaci byla studiemi potvr-
zena dostate¢na ucinnost davek < 125
mg/den ve stafi a tyto davky by nemély byt
u starych pacient prekracovany. Vyjim-
kou jsou pacienti s rychlou eliminaci digo-
xinu navozenou napt. indukci P-glykopro-
teinového transportu nebo nemocni,
u nichz je digoxin indikovan ke kontrole fib-
rilace sini [23]. U&inné terapeutické kon-
centrace digoxinu v lé€bé chronického
srde¢niho selhavani jsou ve stari obvykle
nizsi (0,7-2,0 ng/ml) nez u pacientt stred-
niho véku (2-3 ng/ml). VySSi je senzitivita
myokardidlni Na+/K+ pumpy na ptsobeni
digoxinu, coz je vysvétlovano zvysenou
koncentraci Na+/K+-adenozin trifosfatazy
ve starnoucim myokardu, poklesem rezerv-
ni kapacity sodikové pumpy a zvySenim
intracelularni koncentrace kalcia [24, 25].

Nejen farmakodynamika, ale i farma-
kokinetika digoxinu se starnutim organis-
mu meéni (zejména distribuce a eliminace
léciva). S poklesem celkové télesné vody ve
stafi klesa pfi nezménéné biologické
dostupnosti distribuce digoxinu (jedna se
o hydrofilni IéSivo s vysokym distribu¢nim
objemem 4-7 I/kg). Snizuje se i depozice
digoxinu ve svalové tkani (u pacientt stfed-
niho véku az 50 % biodostupného léciva
je vazano na myokardialni a pficné pruho-
vanou svalovinu, kde tvofi neuc¢inné depo)
[26]. Zastoupeni svalové tkané s rostou-
cim vekem klesa priblizné o 20 % mezi 20.
a 70. rokem zivota, a snizuje se tak vazba
digoxinu na svalovou tkan [27]. U imobil-
nich pacientl je tato vazba jesté déle sni-
zena [23]. Nedistribuované lécivo zUstava
ve vysSich volnych koncentracich v plaz-
mé. Vazba digoxinu na plazmaticky
albumin je nizka, 20-30 %, a s vékem se
vyznamné nemeéni. Roste tak podil farma-
kodynamicky ucinné volné frakce [25, 28].

60-80 % biodostupného digoxinu je €li-
minovano glomerularni filtraci a tubularni
sekreci. Rychlost obou procest vyznamné
klesé s rostoucim vékem. U seniord byl
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zaznamenan narUst eliminac¢niho polo¢asu
z 30-40 hod. az na 4-6 dni, coz pfi nere-
dukovaném dennim davkovani vede ke
kumulaci léciva. Ustéleny stav mizZe nastat
za dobu delsi nez jeden tyden, a to za 2-3
tydny. K riziku toxicity pfispiva i skute¢nost,
ze zmény renalni eliminace zpravidla neko-
reluji se zménami plazmatickych hladin
kreatininu. V jedné ze studii byl pozorovan
pokles clearance digoxinu az 0 65 % pfi
snizeni plazmatického kreatininu pouze
0 0,07 mg/dl. Pri hodnoceni renalnich funk-
ci je tfeba vychazet z odhadu renalni
clearance (napt. vypocCtu clearance podle
Cocroftova-Gaultova vzorce) [26, 29].
Vysoky interakéni potencial digoxinu také
vyznamné komplikuje lécbu [30]. Toxicita
byla popsana predevsim pfi kombinacich
s léCivy zpomalujicimi vedeni AV-uzlem
(napf. amiodaronem, verapamilem, chinidi-
nem), zvysuijicimi biodostupnost digoxinu
(néktera antibiotika — napf. ketoconazol),
s inhibitory P-glykoproteinového transpor-
tu [31, 32] a v souvislosti s komorbiditami
Castymi ve stafi (pfi renalnim a srde¢nim
selhavani, hypokalémii apod.) [30].

Amiodaron

Amiodaron je v USA registrovan k tera-
pii Zzivot ohrozujicich ventrikularnich aryt-
mif, v Evropé se terapeuticky uziva i ke kon-
verzi sinové fibrilace, nebot nedavné studie
prokazaly jeho vyznamnou Uc¢innost témer
u v8ech typl sifovych arytmii. Sance
dosahnout sinusového rytmu je pfi poda-
vani amiodaronu 6x vySSi nez u placebové
skupiny (83 % Uspésnych piipadd) a udin-
nost lIéCby srovnatelna s flecainidem a vys-
§i nez u propafenonu [33].

Terapie amiodaronem v8ak mdze byt
spojena se zavaznym rizikem toxicity.
U seniord byl vyskyt neZadoucich Udinkd
zaznamenan az v 90 % pripadd. Stafi je
rizikovym faktorem tyreopatii navozenych
amiodaronem a hepatotoxicita po amio-
daronu vyznamné souvisi s chronickym
srde¢nim selhavanim (komorbiditou &as-
tou ve stafi). Kratkodobou toxicitu (brady-
kardie, hypotenze, poruchy zraku, nevol-
nost, zacpa a flebitida po i.v. podani) Ize
lépe predvidat nez dlouhodobou toxicitu
(plicni fibréza, depozita v o&ni rohovce,
hepatopatie a tyreopatie) [34]. Dlouhodo-
ba toxicita je podminéna dlouhym elimi-
nacnim pologasem léciva (35-110 hod.),
vysokou lipofilitou a kumulaci parentni lat-
ky i metabolitd v tukové tkani, plicich, kizi
a ostatnich tkanich (z metabolité zejména
N-desethylamiodaronu). Navic jaterni eli-
minace (99 % léCiva) s rostoucim vekem
klesa a prodluzuje se eliminaéni polocas
léCiva [35]. Antiarytmicky ucinek jiz po
nékolika dnech podavani nekoreluje
s podavanou davkou a koncentraci amio-
daronu a odpovida spiSe mife kumulace
metabolitu N-desethylamiodaronu [36].

Potencialni toxicita léCiva je tedy zejména
ve stafi obtizné predvidatelna.

Parentni latka i aktivni metabolit auto-
inhibuji viastni metabolismus a vstupuiji do
fady metabolickych interakci [37]. Amio-
daron je substratem jaterniho izoenzymu
CYP2C8 a jaterniho i intestinalniho izoen-
zymu CYP3A4; stfedné silnym inhibitorem
CYP2D6, CYP3A4 a P-glykoproteinového
transportu a slabym inhibitorem CYP2C8.
N-desethylamiodaron inhibuje Siroké spekt-
rum enzymatickych systéme (stfedné sil-
né izoenzymy CYP2D6 a CYP2C9, slabé
izoenzymy CYP1A2, CYP2C19, CYP3A4,
CYP2A6 a CYP2B6). Pozornost je tfeba
vénovat warfarinizovanym nemocnym, kde
amiodaron zvySuije riziko krvaceni, a uzi-
vateldm léciv prodluzujicich QTc interval,
kde hrozi riziko Zivot ohrozujicich arytmif
typu torsade de pointes (Casté napt. pfi
kombinaci amiodaronu s chinidinem) [38].

Randomizované kontrolované studie
CAMIAT a EMIAT [39, 40] dokumentovaly
vyznamny pokles Umrtnosti na srdecni aryt-
mie pfi terapii amiodaronem, ale neproka-
zaly snizeni celkové umrtnosti. U rizikovych
starych nemocnych je proto uziti amioda-
ronu v prevenci fibrilace sini vyhrazeno pou-
ze pfi netoleranci nebo neucinnosti pred-
chozi antiarytmickeé léCby a u nemocnych,
kde nebyla prokazana strukturalni srdec-
ni vada [34]. Terapie musi byt vedena v negj-
nizsich ucinnych davkach s obezfetnym
monitorovanim nezadoucich Ucinky lécby.
Preventivni podavani neni indikovano u pa-
cientl se snizenou ejekeni frakel nebo
komplexnimi arytmiemi. Doporuceni uzit
amiodaron za specifickych situaci vycha-
zeji z predpokladu, Ze v randomizovanych
studiich amiodaron nesnizil, ale ani vyznam-
né nezvysil celkovou mortalitu [41].

Centralni antihypertenziva -
clonidin, guanabenz,
guanfacin, methyldopa

Centralni aktivace sympatiku je povazo-
vana za dUleZitou etiopatogenetickou pfici-
nu hypertenze, metabolického syndromu,
hypertrofie levé komory srde¢ni a nahlé
srdecni smrti. Mechanismus pUsobeni
modernich centralnich antihypertenziv moxo-
nidinu a riimenidinu spociva v agonizaci cen-
tralnich imidazolovych |,-receptord, zatim-
o starsi antihypertenziva (clonidin, guanfacin,
guanabenz a methyldopa) ovliviuiji sympa-
tikotonus ptisobenim na presynaptické nebo
postsynapticke a,-receptory [42] (u clonidi-
nu a guanabenzu byla prokazana také vel-
mi nizka aktivita i k |,-receptoriim).

Rozdilna selektivita generaci centrdlnich
antihypertenziv odpovida za jejich odliSnou
terapeutickou hodnotu ve stafi. Pomér
disociacnich konstant (Ki) pro |- receptory
a a,-adrenoreceptory je u moxonidinu a ril-
menidinu vyznamné vyssi — 32,6 a 29,5 —
nez u clonidinu a guanabenzu (pouze 3,8

a 0,0007) [43]. Zatimco rilmenidin a moxo-
nidin priznivé ovliviuji inzulinovou rezistenci
a nékteré typy dyslipidémil, starsi genera-
ce centrdlnich antihypertenziv (pfevazné
a,-agonisté) nedisponuje t&mito viastnost-
mi a navozuje fadu nezadoucich Ucinkd,
k nimZ jsou predisponovani zejména senio-
fi (sedace, ortostaticka hypotenze, depre-
sivni syndrom, kognitivni dysfunkce) [44].

Sucho v ustech, spavost a zacpa u pa-
cientl nad 65 let byly pozorovany 2-3x
Castéji pfi terapii clonidinem nez rilmenidi-
nem a moxonidinem [45]. Také pfi podavani
methyldopy byl vyskyt sedativnich, anti-
cholinergnich a hypotenznich nezadoucich
Ucink( Castéjsi nez u pacientt IéCenych ril-
menidinem (pocit slabosti u 7/0 subjektd,
ortostaticka hypotenze 11/2, denni seda-
ce 16/4, bolesti hlavy 15/6). Zaznamenan
byl i trend k Casté&jSimu vyskytu depresi
a kognitivnich dysfunkei u uzivatel& methyl-
dopy [46].

Stimulaci centrélnich a,-adrenorecep-
tord dochazi k usnadnéni parasympatic-
kého prenosu, posileni baroreflext a sni-
zeni srdecni frekvence (ovlivnény jsou
predevsim impulsy z objemovych a tlako-
vych baroreceptorll a chemoreceptorl
odpovidajicich za reakci na hypoxii). Pfi
nahlém vysazeni dlouhodobé 1éCby (napf.
nedodrZenim doporuceni lékare) nastava
rebound fenomén s prudkym vzestupem
krevniho tlaku jiz béhem prvniho dne po
vysazeni [47]. U agonist( imidazolovych
|,-receptor(i naopak pretrvava ucinek zpra-
vidla tyden po vysazeni a rebound feno-
mén je vzacnym jevem [43]. Vzestup krev-
niho tlaku po nahlém vysazeni clonidinu na
konci prvniho dne doséahl az 14 % pavod-
nich hodnot, zatimco u moxonidinu pou-
ze 6 % (p < 0,01) [45].

Agonisté centrélnich a,,-receptor(i nepfi-
naseji vyznamngéjsi benefit ve srovnani
s jinymi antihypertenzivy, ale negativné
ovliviiuji kvalitu Zivota ve stari dastym
vyskytem neZadoucich Ucink( (xerostomie,
impotence, Unavy a spavosti béhem dne,
psychomotorické sedace, deprese, snize-
ni verbalni paméti (methyldopa, clonidin),
poruch spanku aZ désivych snd, postural-
ni hypotenze). K Iékdm volby u seniorl pro-
to patfi antihnypertenziva s vysSi terapeu-
tickou hodnotou (inhibitory ACE, diuretika,
blokatory Ca a B-blokatory) [48].

Ticlopidin

Uginnost ticlopidinu byla dostatedné
prokazana v randomizovanych dvojité sle-
pych placebem kontrolovanych studiich.
U pacientd s tranzitornimi ischemickymi
atakami (TIA) nebo po lehké cévni mozko-
vé prihodé (CMP) ticlopidin (500 mg/den)
ve srovnani s vysokymi davkami aspirinu
(1 300 mg/den) vyznamné sniZil riziko dal-
§i fatalni a nefatalni cévni mozkové priho-
dy 0 21 % a riziko umrti a nefatalni CMP




Tab. 1
lé¢ivo/lékova skupina [5]

psychofarmaka

flurazepam

amitriptylin a komb. (chlordiazepoxid
amitriptylin, perfenazin-amitriptylin)

doxepin

meprobamat

vysoké davky kratkodobé plsobicich
benzodiazepind: lorazepam > 3 mg,

oxazepam > 60 mg, alprazolam > 2 mg,

temazepam > 15 mg, triazolam
> 0,25 mg

dlouhodobé plsobici benzodiazepiny:

chlordiazepoxid, chlordiazepoxid-amitrip-

tylin, clidinium-chlordiazepoxid,
diazepam, quazepam, halazepam,
clorazepat

barbituraty (kromé fenobarbitalu,
s vyjimkou uziti v IéCbé epilepsie)

amfetamin a centraini anorektika
(s vyjimkou methylfenidatu)

fluoxetin v davkovani denné

thioridazin

mesoridazin

orfenadrin
kardiovaskularni lé¢iva

disopyramid

digoxin (dévka by neméla prekrodit
0,125 mg/den kromé terapie arytmii)

kratkodobé pUsobici dipyridamol

methyldopa
reserpin v davkach > 0,25 mg

ergotamin mesylat

ticlopidin

amiodaron

guanetidin, guanadrel
cyclandelat, isoxsuprin

kratkodobé pUsobici nifedipin

clonidin
analgetika

propoxyfen a komb.
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divod nevhodnosti léciva ve stari [5, 63]

Benzodiazepinové hypnotikum, které dosahuje extrémné dlouhého eliminaéniho polocasu ve stafi
(v Fadu dni), navozuje pretrvavajici denni sedaci, zvySuie riziko padu a fraktur. Stfedné a kratkodobé
pusobici benzodiazepiny jsou lékem volby u seniort [5].

Pro silné anticholinergni a sedativni nezadouci Ucinky je amitriptylin ve stafi zfidka antidepresivem volby [5].
K anticholinergnim nezadoucim Gginkdm patii sucho v Ustech, zastiené vidéni, retence modi, zacpa, zmatenost
a nékdy i delirium a halucinace. Amitriptylin mdze navodit i srde¢ni arytmie a ortostatickou hypotenzi.

Pro silné anticholinergni a sedativni nezadouci Ucinky je doxepin ve stéfi zfidka antidepresivem volby [5].
K anticholinergnim nezadoucim G¢inkim patfi sucho v Ustech, zastiené vidéni, retence modi, zacpa,
zmatenost a nékdy i delirium a halucinace. Doxepin mlZe zapficinit srde¢ni arytmie.

Vysoce navykové a sedativni anxiolytikum. Dlouhodobé uZiti navozuje zavislost, léCivo je tfeba vysazovat

postupnym snizovanim davky [5]. Nej¢astéjsimi nezadoucimi Ucinky ve stari jsou spavost a ataxie [63].

Pro vy38i senzitivitu k terapii benzodiazepiny u starych pacientd jsou zpravidla nizsi davky u senior(

Tato léCiva maiji ve stari velmi dlouhy poloc¢as (zpravidla nékolik dni). Navozuji protrahovanou sedaci, zvySuji
riziko padd a zlomenin. Pokud je nutné podat léCivo ze skupiny benzodiazepind, stfedné a kratkodobé
pusobici alternativy jsou lékem volby ve stéfi [5]. Dalsi nezadouci Ucinky zahrnuji spavost, ataxie, zmatenosti,
slabost, zavraté, synkopy a psychomotorické zmény [63].

Vysoky potencial zavislosti, navozuiji vice nezadoucich Ucink{ nez jina dostupna sedativa a hypnotika
ve staii [5]. Casté nezadouci Udinky barbituratl zahrmuiji: spavost, letargii, zavraté, bolesti hlavy, Gtlum
centralnino nervového systému, tézké deprese, nauzeu, zvraceni, prdjem a zacpu. Vysazeni je tfeba
provadét velmi pomalu vzhledem k riziku syndromu z vysazeni [63].

Tato léCiva mohou navodit zavislost, hypertenzi, anginu pectoris a infarkt myokardu [5].

Dochézi k vyznamnému prodiouzeni eliminacniho polo¢asu Ié¢iva s rizikem nadmérné stimulace centrainiho

Ze véech antiarytmik ma nejsilngjsi negativné inotropni U¢inek, mize navodit srdec¢ni selhavani u starych
pacientl. Je také silné anticholinergni. Jina antiarytmika by méla byt ve stéfi preferovana [5].

K anticholinergnim nezadoucim Gcinkim patfi sucho v Ustech, zastiené vidéni, retence moci, zécpa,
zmatenost, nékdy i delirium a halucinace. Disopyramid mize navodit kardiovaskularni nezadouci Gcinky:
periferni otoky a pfirlistek na véze, bolest na hrudi, dusnost, synkopy a hypotenzi [63].

Pokles rendlni clearance s rostoucim vékem zvySuje riziko toxicity digoxinu [5]. VySsi davky nezvysuiji
ucinnost léciva (s vyjimkou terapie arytmil) [63].

Mize vyvolavat ortostatické hypotenze [5]. Uginnost byla prokazana predevsim v sekundarni prevenci
kardiovaskularnich onemocnéni pouze u pacientl po implantaci umélych chlopni. Pokud Ize, je vhodné
se ve stéli vyvarovat podavani tohoto Iéciva [63].

MUzZe navozovat bradykardie a deprese u starych pacientd [5].
K &astym nezadoucim Ucinkd léCiva ve stéfi patii deprese, impotence, ortostatickd hypotenze a sedace [5].

Nebyla prokézana dostate¢na ucinnost [5] (nejen v indikaci centralniho vazodilatancia, ale i v jinych
indikacich) [63].

vedly k vysazeni Iéiva, patii zacpa, zvraceni, prajmy, bolesti Zaludku a z&ervenani kiize (ras) [63].
Podavani provazi zmény QTc intervalu s rizikem arytmii typu torsade de pointes. Terapeutickd hodnota ve
stéff je nizsi [5].

Nedostate¢na ucinnost (ztrata ucinku) ve vy$Sim véku [5].

MUZe navodit hypotenzi, reflexni tachykardie, myokardidini ischémie a zacpu. Retardované formy jsou
v soucasné dobé preferovany [5].

Vy$8i potencidl k ortostatickym hypotenzim a centrdlnim neZadoucim Gginkam, zejména sedaci [5].

Nema vys$si analgetickou Ucinnost ve srovnani' s paracetamolem, spektrem moznych nezadoucich Gcinkd
se podobé opioidnim analgetikdm [5].

zavaznost [5]

vysoka

vysoka

vysoka

vysoka

vysoka

vysoka

vysoka

vysoka

vysoka

vysoka
vysoka
vysoka

vysoka

nizka

nizka

vysoka

nizka

nizka

vysoka

vysoka

vysoka
nizka

vysoka

nizka

nizka
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indometacin Ze vsech nesteroidnich antiflogistik navozuje nejvice centralnich nezadoucich Ucginkd [5]. Nejcastéji bolesti = vysoka
hlavy (10 %), zavraté (3-9 %), spavost, Unavu a depresivni stavy (1-3 %).

pentazocin Opioidni analgetikum, které s vy33i Getnosti nez jina opioidni analgetika navozuje u seniordl centréini nezadouci = vysoka
ucinky, mj. i zmatenost a halucinace. Jedna se o smiSeného agonistu a antagonistu opioidnich receptor( [5].
Svétloplachost, zavraté, euforie a sedace patii k Gastym nezadoucim ucinkdm pentazocinu [63].

meperidin V doporu¢ovanych davkach neucinné analgetikum ve stafi. V porovnani s ostatnimi opioidnimi analgetiky  vysoka
je nevyhodny u senior(l, mizZe navodit zmatenost a jiné nezadouci Gcinky [5], jako: respiracni Gtlum, méné
Casto cirkula¢ni Gtlum (ortostatické hypotenze) [5]. Vyznamné riziko Utlumu dechu je tfeba zohlednit
u pacientd s dychacimi potizemi v anamnéze [63].

ketorolac Jiného nez kratkodobého uZiti je tfeba se vyvarovat u starych pacientd pro vyznamné riziko vysoka
asymptomatické gastrotoxicity [5].

dlouhodobé podavani pinych davek Vy88i potencidl nez u jinych NSAID k navozeni gastrotoxicity, rendiniho selhavani, hypertenze vysoka

neselektivnich NSAID s dlouhym polo€a- - a srde¢niho selhavani [5].
sem: naproxen, oxaprozin, piroxicam

lé¢iva ostatnich Iékovych skupin

myorelaxancia a spasmolytika: metho- = Tato spasmolytika a myorelaxancia jsou Spatné tolerovana starymi pacienty pro anticholinergni, sedativni = vysoka
carbamol, carisoprodol, chlorzoxazon  a silné myorelaxadni Uginky (navozuii svalovou slabost a nestabilitu). Uginnost v davkéch tolerovanych

metaxalon, cyclobenzaprin a kratko- seniory je diskutabilni [5].

dobé pasobici oxybutynin

gastrointestinalni spasmolytika: dicyclo-: Vysoce anticholinergni IéCiva s nejistou efektivitou. Pro ¢asté anticholinergni neZadouci U¢inky by neméla vysoka
min, hyosciamin, propanthelin, alkaloidy: byt poddvéana ve stari (zejména dlouhodobg) [5].
belladonny, clidinium-chlordiazepoxid

anticholinergni 1éCiva a antihistaminika: = LéCiva s vysokym anticholinergnim potencidlem. Neanticholinergni antihistaminika jsou preferovana vysoka
chlorpheniramin, hydroxyzin, cyprohep- = ve stafi [5].

tadin, promethazin, tripelenamin,

dexchlorpheniramin

diphenhydramin MdZe navodit zmatenost a sedace. Nemél by byt uzivan jako hypnotikum a jako antialergikum by mél byt vysoka
podéavan seniordm v co nejnizsich davkach. K anticholinergnim nezéadoucim Uginkdim patfi sucho v Ustech,
zastrené vidéni, retence moci, zacpa, zmatenost a nékdy i delirium a halucinace [5].

trimethobenzamid Antiemeticka Gcinnost IéCiva je velice nizkd, potencidl k navozeni extrapyramidovych nezadoucich Gcinkl  vysoka
vysoky [5]. Extrapyramidové nezadouci U¢inky zahrnuii tfes, posturdini nestabilitu, hypokinezi, svalovou
rigiditu a dalsi [63].

cimetidin Casté centrélni nezadouci Uginky ve stafi [5]. vysoka

dlouhodobé podavani kontaktnich MdZe navodit polékovou zécpu [5]. vysoka

laxativ: bisacodyl, aj.

doxazosin Casté projevy hypotenze, retence modi a sucha v Ustech [5]. nizka

sulfat zeleznaty > 325 mg/den Pri vy$8i davkach se nezvy3uje biodostupnost, ale dramaticky roste vyskyt zacpy u seniorl [5]. nizka

chlorpropamid Ve stéfi se prodluzuje eliminacni polocas a Iécivo vyvolava protrahované hypoglykémie. Chlorpropamid vysoka
ovliviiuje vyplavovani antidiuretického hormonu a navozuje hyponatrémie [5].

methyltestosteron MdZe navodit prostatickou hypertrofii a kardialni problémy [5]. vysoka

samotné estrogeny (peroralné poda- Vy$8i potencidl ke karcinogenezi (nadory prsu a endometria), u starSich Zen nedostatecny vysoka

vané bez gestagent) kardioprotektivni efekt [5].

nitrofurantoin Riziko rendiniho poskozeni ve stafi. Existuji bezpecngjsi alternativy [5]. vysoka

lé¢iva vyFfazena z Beersova seznamu 1997: phenylbutazon (zru$ena registrace)

léciva pfidana do Beersova seznamu 1997: ketorolac, orphenadrin, guanetidin, guanadrel, cyklandelat, isoxsuprin, nitrofurantoin, doxazosin, methyltestosteron,
mesoridazin, clonidin, mineraini olej, cimetidin, etakrynova kyselina, suseny extrakt stitné Zlazy, sulfat Zeleznaty nad 325 mg/den, amfetamin (s vyjimkou methylfenidatu
a centralnich anorektik), thioridazin, kratkodobé plsobici nifedipin, fluoxetin denné, kontaktni laxativa, amiodaron, COX1-NSAID, reserpin nad 0,25 mg/den, estrogeny
bez gestagend u starych Zen

léciva zafazena pouze v McLeodovych kritériich z roku 1997: niacin, triazolam bez uvedeni davky, methylfenidat, nylidrin, pentoxifyllin, imipramin, diphenoxylat,
naproxen, oxaprozin, piroxicam (bez uvedeni davky a délky podavani)

metoda tvorby kritérii (modifikovana Delfi metoda, 5kolové dosazeni konsenzu panelu expertt):

1. kolo: podrobna regerse studii zaméfenych na nezadouci Gcinky 1&Civ u starych pacientt (eden 1994-prosinec 2000, Medline). Viytvoreni tabulek studii (design, velikost,
sledovana |éCiva, hlavni zavery, kvalita, typ a kategorie hodnocené medikace, zavaznost problému). Na zékladé tabulek definovan dotaznik s pfesnymi otédzkami

a standardnim skérovanim (napt. propoxyfen a komb. pfipravky jsou nevhodné u pacientd ve véku 65 let a vice. Odpovédi: 1-rozhodné souhlasim, 2-souhlasim,
3-nejsem si jisty, 4-nesouhlasim, 5-rozhodné nesouhlasim, 0-nemohu poskytnout nazor).

2. kolo: vypInéni dotazniku 12 oslovenymi narodnimi odborniky z rliznych geografickych oblasti specializovanych na rizné oblasti geriatrické mediciny a farmakologie.
Moznost navrhnout dalsi Ié¢iva do seznamu.

3. kolo: hodnoceni skérovani odpovédi (stanoveni prdmérné hodnoty, 95% Cl). V8echna léCiva, kde horni hranice konferencniho intervalu skérovani neprevySovala
hodnotu 3, byla zahrnuta do kritérii. Ostatni odpoveédi spolu s novymi ndavrhy postoupily do dalsiho kola.

4. kolo: rozeslani 2. dotazniku (nedofedené otdzky 1. kola a nové zafazena léCiva). V8em odbornikdim zaslény vysledky pfedchoziho kola vEetné vyhodnoceni
negativnich odpovédi v pfedchozim kole. Nové odpovédi odbornikd na otézky z dotaznikd byly vyhodnoceny shodnou metodou jako v 3. kole.

5. kolo: panelova diskuse nad vyslednym seznamem nevhodnych [€Civ.
podle [5, 63] - Fick, et al., 2003; US Department of Health and Human Services, 1999
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z jakékoliv priciny o 12 % (studie TASS,
Ticlopidine Aspirin Stroke Study) [49]. Jina
multicentricka studie (CATS, Canadian
American Ticlopidine Study) [50] prokaza-
la, Ze u pacient’ po zavazné CMP doslo
ke snizeni rizika rekurentni CMP, infarktu
myokardu (IM) a vaskularni smrti 0 30 %
u uzivatell ticlopidinu. Incidence zavaz-
nych nezadoucich reakci vedoucich k vysa-
zeni 1éCiva vsak byla v obou studiich Casta
- prdjem u 20 %, ras kize 14% a tézka
ireverzibilni neutropenie u < 1 % pacientd.

V dobé uvedeni ticlopidinu na trh v USA
v roce 1991 obsahovala pribalova infor-
mace pripravku varovani, ze u uzivatell tic-
lopidinu se v predregistracnich studiich
vyskytly zavazné hematologické kompli-
kace — lehka neutropenie u 2,4 %, tézka
neutropenie az agranulocytéza u 0,8 %.
Jiz po 4 letech (v roce 1995) byly tyto infor-
mace doplnény z hlaSeni nezadoucich
Ucinkl o dalsi nezadouci Ucinky — pancy-
topenii, trombocytopenii, trombocytope-
nickou purpuru a aplastickou anémii [51].
Autori Spanélské studie sledujici vyskyt
polékové komunitni agranulocytdzy u paci-
entd prijatych k hospitalizaci na hemato-
logické jednotky v Barceloné zjistili, ze 1&Ci-
vem nejsilngji asociovanym s vyskytem
agranulocytézy u ambulantnich pacient(
byl praveé ticlopidin (OR = 103,2 (95% Cl,
12,7-837,4), dale calcium dobesilat (OR
= 77,84) a tyreostatika (OR = 52,8) (analy-
za 78,7 miliond pacientorok( s rozborem
177 komunitnich agranulocytdz; studie pii-
padd a kontrol, 586 kontrol stejného véku,
pohlavi a stejného zdravotnického zarize-
ni). Riziko hematologické toxicity bylo
vyznamné vy$si u senior( [52].

Pres dolozenou ucinnost ticlopidinu je
tfeba mit na paméti pfi jeho indikovani ve
stafi, ze souCasné odhady udavaji vyskyt
hematologickych komplikaci u seniord
v jednotkach procent a farmakokinetika
a farmakodynamika léciva je u senior(l obtiz-
né predvidatelna. Terapeuticky ucinek tic-
lopidinu nekoreluje s plazmatickymi hladi-
nami ani parentni latky, ani aktivniho
metabolitu 2-hydroxyticlopidinu a neni zna-
mo, jakym zplsobem upravovat davko-
vani u pacientd s t&Z8m rendlnim nebo
hepatalnim selhavanim pfi zachovani ucin-
nosti Ié¢by. Eliminaéni polo¢as (v zadatku
terapie 8 hod.) se s délkou léCby prodiu-
zuje na 30-50 hod. | po vysazeni ucinné
latky trva jeji eliminace z organismu 10-14

dni a z tohoto dlvodu je tfeba monitorovat
hematologické zmény nejen kazdé 2-3 tyd-
ny v prvnich 3 mésicich terapie, ale také
2-3 tydny po vysazeni léCby [53, 54].

Hematotoxicitu mohou signalizovat
znamky infekce nebo klinické a laborator-
ni zmeény (pokles hematokrytu, leukocyto-
penie, neutropenie pod 70 % plvodnich
hodnot, hematurie, petechie, teplota, infek-
ce). Toxicita se mlize manifestovat dokon-
ce nahlym septickym stavem, ktery rych-
le ustupuje po vysazeni léCiva [55].

Ticlopidin inhibuje agregaci trombo-
cytl indukovanou adenozindifosfatem
a nasledné i produkci lokalnich aktivacnich
faktord, mirné brani i agregaci desti¢ek
po stimulaci adrenalinem, faktorem akti-
vujicim trombocyty a kolagenem. Jeho
mechanismus Ucinku je shodny s clopi-
dogrelem, ktery na rozdil od ticlopidinu
navozuje reverzibilni inhibici trombocytd
a pravdépodobné vede k nizSimu vyskytu
zavaznych hematologickych komplikaci —
neutropenie byla ve studii CAPRIE pozo-
rovana u 0,1 % nemocnych (incidence
srovnatelnd s aspirinem) [56]. Studie CAP-
RIE (Clopidrogel versus Aspirin in Orient at
Risk for Ischemic Events) sledujici 19 000
subjektt po CMP, infarktu myokardu nebo
s periferni vaskularni nemoci v anamné-
ze prokazala pfi terapii clopidrogelem
(75 mg/den) ve srovnani s aspirinem
(325 mg/den) snizeni relativniho rizika ische-
mické CMP, IM a vaskularni smrti (kombi-
novany vystup) o 8,7 %. VysSi ucinnost
clopidogrelu byla zaznamenana v preven-
ci IM (snizeni relativniho rizika 0 19,2 %)
nez v prevenci CMP a vaskularni smrti
5,2 %, 7,6 %) [57]. Prfi intoleranci nebo
neucinnosti aspirinu je clopidogrel dopo-
ticlopidinu (terapie nemusi byt monitoro-
vana a je naprt. v USA i s ohledem na cenu
pfipravku méné nakladna).

Kratkodobé puisobici
dipyridamol

Dipyridamol pUsobi jako regulétor ade-
nozinu a inhibitor fosfodiesterazy. Ve Spo-
jenych statech bylo toto léCivo podavano
(nejdrive v neretardované formeé) jako anti-
agregans vice nez 40 let, ackoliv jeho ucin-
nost v sekundarni prevenci kardiovasku-
larnich onemocnéni byla zpochybrovana.
Rada provedenych studii nezaznamenala
vyznamné snizeni TIA, CMP nebo morta-

lity pfi uziti dipyridamolu samotného ani
v kombinaci s aspirinem. Jeho uziti
v sekundarni prevenci ischemické CMP
v USA bylo tak po fadu let spiSe empiric-
ké, nepodloZené skutecnymi dikazy [58,
59]. Nevhodnost kratkodobé pusobiciho
dipyridamolu ve stéfi je prisuzovana zejmé-
na Castym komplikacim IéCby — ortosta-
tickym hypotenzim az myokardialni isché-
mii v dUsledku reflexni tachykardie [53].

Po fadé neuspésnych studii demon-
strovala European Stroke Prevention Stu-
dy 2 (ESPS-2) uginnost retardovaného
dipyridamolu v sekundarni prevenci. Dipy-
ridamol 200 mg/den pfi srovnani s aspiri-
nem 50 mg/den snizil riziko dalsi CMP
0 16 %, pfi srovnani s placebem o 18 %,
pri¢emz Ucinek aspirinu a dipyridamolu byl
aditivni (37% pokles dalsi CMP pfi kombi-
nované lécbé ve srovnani s placebem) [60].
Uginnost byla potvrzena zejména u paci-
entd po implantaci umélych chlopni. Nékte-
ré studie vSak neprokazaly vyznamné vys-
§i uCinnost retardovaného dipyridamolu
nez nizkodavkovaného aspirinu [61]. Pri-
dani retardovaného dipyridamolu k aspiri-
nu nebo uziti kombinovaného preparatu
mUze byt terapeutickou moznosti v pfipa-
dé, Ze pacient vykazuje tranzitorni ische-
mické ataky i pfi l6Cbé nizkodavkovanym
aspirinem. Kombinovana terapie nezvysu-
je vyznamneé riziko krvaceni [62].

Zavér

Rada 1ék& méni svdj prinos a riziko ve
stafi a néktera z téchto I€Civ jsou identifi-
kovana expertnimi kritérii jako léiva poten-
cidln& nevhodna pro staré pacienty. V Ces-
ké republice nebyla této problematice
dosud vénovana dostateéna pozornost
a tato prace jako prvni shrnuje pro nasi kli-
nickou praxi existujici doporuceni zahra-
ni¢nich odbornikd.

Expertni kritéria zaméruji pozornost léka-
F k 1&¢iviim, jejichz podavani je rizikovejsi
ve vy§Sim nez stfednim véku a jejichz uziti
v geriatrické praxi mdze byt spojeno se
zavaznymi komplikacemi. Tyto léky by mély
byt vyhrazeny pouze pro specifické situace.
Jejich podavani je racionalni u pacient(
netolerujicich bezpecnéjsi IéCbu nebo tam,
kde bezpecngjsi IéCiva nebyla dostatecné
ucinna. V pripadé uZiti potencialné nevhod-
nych I&Civ je nutné pravidelné revidovat tera-
pii a vénovat velkou pozornost situacim,
které mohou vést k toxicité IécCiva.
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SE OF POTENTIALLY INAPPRO-

priate medications in el-

derly patients is a major

health care concern. It is
likely to increase the risk of adverse
drug events, which are estimated to be
the fifth most common cause of death
among hospitalized patients' and which
account for a large number of hospital
admissions and a substantial increase
in health care costs.?

In the United States and Canada, epi-
demiological studies have docu-
mented widespread use of potentially
inappropriate medications among nurs-
ing home residents (up to 40%) and
community-dwelling elderly persons
(14%-37%).> " In general, these stud-
ies have adopted explicit criteria de-
veloped by panels of experts, which rec-
ommend avoiding medications with a
high potential for adverse events and
preferalternatives with lower risk. Most
medications are deemed inappropri-
ate independently of clinical indica-
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Context Criteria for potentially inappropriate medication use among elderly pa-
tients have been used in the past decade in large US epidemiological surveys to iden-
tify populations at risk and specifically target risk-management strategies. In contrast,
in Europe little information is available about potentially inappropriate medication use
and is based on small studies with uncertain generalizability.

Objective To estimate the prevalence and associated factors of potentially inappro-
priate medication use among elderly home care patients in European countries.

Design, Setting, and Participants Retrospective cross-sectional study of 2707 el-
derly patients receiving home care (mean [SD] age, 82.2 [7.2] years) representatively
enrolled in metropolitan areas of the Czech Republic, Denmark, Finland, Iceland, Italy,
the Netherlands, Norway, and the United Kingdom. Patients were prospectively as-
sessed between September 2001 and January 2002 using the Minimum Data Set in
Home Care instrument.

Main Outcome Measures Prevalence of potentially inappropriate medication use
was documented using all expert panels criteria for community-living elderly persons
(Beers and McLeod). Patient-related characteristics independently associated with in-
appropriate medication use were identified with a multiple logistic regression model.

Results Combining all 3 sets of criteria, we found that 19.8% of patients in the total
sample used at least 1 inappropriate medication; using older 1997 criteria it was 9.8%
to 10.9%. Substantial differences were documented between Eastern Europe (41.1%
in the Czech Republic) and Western Europe (mean 15.8%, ranging from 5.8% in Den-
mark to 26.5% in ltaly). Potentially inappropriate medication use was associated with
patient's poor economic situation (adjusted relative risk [RR], 1.96; 95% confidence
interval [Cl], 1.58-2.36), polypharmacy (RR, 1.91; 95% Cl, 1.62- 2.22), anxiolytic drug
use (RR, 1.82; 95% Cl, 1.51-2.15), and depression (RR, 1.29; 95% Cl, 1.06-1.55).
Negatively associated factors were age 85 years and older (RR, 0.78; 95% Cl, 0.65-
0.92) and living alone (RR, 0.76; 95% Cl, 0.64-0.89). The odds of potentially inap-
propriate medication use significantly increased with the number of associated factors
(P<.001).

Conclusions Substantial differences in potentially inappropriate medication use ex-
ist between European countries and might be a consequence of different regulatory
measures, clinical practices, or inequalities in socioeconomic background. Since finan-
cial resources and selected patient-related characteristics are associated with such pre-
scribing, specific educational strategies and regulations should reflect these factors to
improve prescribing quality in elderly individuals in Europe.
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tions and concomitant diagnoses, dos-
ing, or concurrent medications.'*"?

In the United States, explicit criteria
were initially developed for nursing
home residents (Beers et al 1991),"
and later for community-dwelling el-
derly individuals (Beers 1997).15 Al-
though another set of criteria was cre-
ated for Canada (McLeod et al 1997),'
Beers 1997 criteria in their original or
revised version (Zhan etal 2001)* have
been used most commonly in epide-
miological research. These criteria
were recently updated (Beers 2003)"7
to reflect newly attained evidence on
efficacy and safety of various medica-
tions.

In Europe, no similar criteria have
been developed, owing to substantial
differences in national drug formular-
ies and prescribing attitudes, as well as
the criticism that explicit criteria can-
not fully capture all factors defining
drug appropriateness. As a result, few
studies describing potentially inappro-
priate medication use have been con-
ducted, mainly in the Nordic coun-
tries (Sweden, Finland)'®!® and in
Italy.”® These studies usually adopted
Beers 1997 criteria and documented a
somewhat lower prevalence of inap-
propriate medication use than in the
United States, ranging from 12.1% (Fin-
land) to 14.6% (Italy). Performed in
specific populations, diverse settings,
and at a different time, these studies
have little comparability. Until Euro-
pean-specific criteria for potentially in-
appropriate medication use that con-
sider country-specific formularies are
created, the Beers and McLeod criteria
represent available standards of cur-
rently identified inappropriate medi-
cations in elderly patients and the best
method for cross-sectional assess-
ment of potentially inappropriate medi-
cation use in Europe.

Thus, the aims of our study were to
determine in a large sample of Euro-
pean home care elderly patients the
prevalence of potentially inappropri-
ate medication use, applying all avail-
able sets of criteria, and to identify in-
dependent correlates of potentially
inappropriate medication use.

©2005 American Medical Association. All rights reserved.

POTENTIALLY INAPPROPRIATE MEDICATION USE IN EUROPE

METHODS

This is an ancillary study of the Ad-
HOC (Aged in Home Care) project, a
multicenter project funded by the Eu-
ropean Union Commission under the
Vth Framework Programme (2000-
2003). The AdHOC project was de-
signed to compare the case-mix of el-
derly patients receiving home care
services across 11 European countries
along with a series of structural and or-
ganizational characteristics of the ser-
vices themselves. The project has been
approved by the ethics committees of
participating countries and written con-
sent was obtained from all participants.
The AdHOC project has been de-
scribed in detail elsewhere? and its prin-
cipal features are briefly outlined herein.

AdHOC Project
In each participating country, the project
coordinator identified municipalities
providing formal home care services and
selected a population considered repre-
sentative of the country’s urban area. Pa-
tients were selected at random by com-
puter-driven randomization from all
patients aged at least 65 years who were
identified in home care provider re-
cords. Where specific services (eg, health
and social care) were provided by dif-
ferent agencies, stratified samples were
obtained to reflect the proportion of the
services provided. In total, 3877 pa-
tients were assessed in Prague, Czech Re-
public (n=428), Copenhagen, Den-
mark (n=400), Helsinki, Finland
(n=187), Amiens, France (n=312),
Nurnberg and Bayreuth, Germany
(n=612), Reykjavik, Iceland (n=405),
Milan-Monza district, Italy (n=412),
Rotterdam, the Netherlands (n=198),
Oslo, Norway (n=388), Maidstone and
Ashford, United Kingdom (n=289), and
Stockholm, Sweden (n=246). In the Ad-
HOC data set, comprehensive baseline
data on medication use were available
for the entire samples of 8 participat-
ing countries (Denmark, Finland, Ice-
land, Ttaly, the Netherlands, Norway,
United Kingdom, and Czech Republic;
2707 patients) and used in our study.
Based on power calculations (NCSS
Pass 6.0 statistical software; NCSS Sta-

tistical Software, Kaysville, Utah), a
sample size of 350 patients for each area
allowed 80% power to detect signifi-
cant variations in indices of functional
ability (the outcome variables for the
main study) within each catchment area
with a probability error of .05. We as-
sumed a corresponding dropout rate of
15% or less and thus 405 patients were
randomly selected in each country.
Among the 8 countries participating in
our study, 4 (Denmark, Iceland, Italy,
and Norway) achieved planned partici-
pation rates and were representative of
the national home care elderly popula-
tions. Three countries (Finland, United
Kingdom, the Netherlands) exceeded es-
timated refusal rates mostly due to pa-
tients’ unwillingness to be troubled or
fear of what was involved. The Czech Re-
public was only marginally above the
15% refusal rate.” All samples signifi-
cantly differed from the national statis-
tics on the elderly population by age, sex,
and the prevalence of major comorbidi-
ties (P<.001). Considering that inap-
propriate medication use should be in-
dependent of the population structure
and comorbidities, all samples finally en-
tered the statistical analysis.

Comprehensive Geriatric
Assessment

All patients were assessed at home by
specifically trained staff, either home care
nurses or research assistants. Detailed in-
formation was recorded using the inter-
RAI Minimum Data Set for Home Care
instrument (MDS-HC),**** which was
translated, back-translated, and exam-
ined for face validity in the language of
each participating country. Assess-
ments were completed at baseline and
after a 1-year study period, with a
6-month briefer reassessment using only
selected items. For our cross-sectional
analysis, baseline data were used.

The MDS-HC instrument consists of
more than 350 items, including socio-
demographic, physical, cognitive, and
psychological characteristics of the pa-
tient, as well as relevant clinical infor-
mation. The MDS-HC has excellent in-
terrater reliability and has been used for
epidemiological research in both the

(Reprinted) JAMA, March 16, 2005—Vol 293, No. 11 1349



POTENTIALLY INAPPROPRIATE MEDICATION USE IN EUROPE

Table 1. Inappropriate Medications and Classes to Avoid in Elderly Patients, as Defined

by Expert Panel Criteria

Inappropriate Medication by Class

Expert Panel Criteria

T
Beers
1997'%

McLeod
199718

1
Beers
2003"7

Analgesic/anti-inflammatory
Indomethacin

I

Ketorolac

Mefenamic acid

Meperidine

AYATAYAY

Naproxen, oxaprozin, piroxicam

AYAYAYATAY

MNaproxen, oxaprozin, piroxicam in full-dose,
long-tenm use

Pentazocin

Phenylbutazone

AYAY

Propoxyphene and combinations

AYATAY

Antianemic
Ferrous sulfate =325 mg/d

AN AVAVAY BN

Antiarrhythmic
Amiodarone

Digoxin =0.125 mg/d (except in atrial
arrhythmias)

Disopyramide

Antibacterial
Nitrofurantoin

AR AY BV AY

Antichalinergic
Anticholinergic and antihistamines:
chlorpheniramine, diphenhydramine,
hydroxyzine, cyproheptadine, promethazine,
tripelennamine, dexchlorpheniramine

A

Gastrointestinal antispasmodics: dicyclomine,
hyoscyamine, propantheline, belladonna
alkaloids, clidinium, clidinium-chlordiazepoxide

Oxybutynin

Oxybutynin short-release form

Anticlotting
Dipyridamole

Dipyridamole, short-acting

Ticlopidine

Y\

Antidepressant
Amitriptyline

Doxepin

AYAY

Fluoxetine (daily)

AYATA

Imipramine

Antidiarrheal
Diphenoxylate

Antiemetic
Trimethobenzamide

Antihypertensive
Clonidine

Doxazosin

Guanadrel

Guanethidine

Methyldopa

Nifedipine, short-acting

Reserpine >0.25 mg/d

Antipsychatic
Mesoridazine.

Perphenazine-amitriptyline

Thioridazine

AYAYAEAYAYAYAYAVA VAN A
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{continued)

United States and Europe.?"** Informa-
tion about psychosocial and medical
conditions and medication use was re-
corded based on interviews with pa-
tients and caregivers as well as medical
record review. Information on current
and past services utilization was also
gathered, including hospitalization in the
prior 30 days, nursing home stay in the
prior 5 years, and emergency home or
emergency department visits 3 months
prior to the assessment.

Drug Information

In addition to MDS-HC data, asses-
sors collected information on all the
medications patients had been taking
in the prior 7 days—both prescribed
and over-the-counter medications—
used regularly or on an as-needed ba-
sis. Drug information included non-
proprietary and proprietary name,
Anatomical Therapeutic and Chemi-
cal code, formulation, dosage, fre-
quency, and route of administration.

Investigators documented whether
patients or caregivers reported that any
physician had provided a medication re-
view in the previous 6 months and
whether patients were adherent with
the prescription within a week preced-
ing the assessment. Assessors also re-
viewed physicians’ medical records or
patients’ discharge sheets, if available,
to assess medication use and adher-
ence. To further assess adherence, pa-
tients’ pillboxes were also checked if
available.

Nonadherence was coded when the
patient was less than 80% adherent to
all medications used in the prior 7 days.
Patients were also asked if they had ex-
perienced economic difficulties in the
prior 30 days that precluded them from
being able to pay for prescribed medi-
cations, heating, medical care, ad-
equate nutrition, and home help or
home care. Patients reporting any dif-
ficulties were classified as having poor
economic status.

Criteria for Potentially
Inappropriate Medication Use

To determine the use of potentially in-
appropriate medications, we adopted all

©2005 American Medical Association. All rights reserved.



explicit criteria previously published by
panels of experts for community-
living elderly individuals (TABLE 1), us-
ing them separately and all combined.
We adopted only parts of criteria re-
lated to “medications that should be
avoided in the elderly” excluding sec-
tions related to drug-drug and drug-
disease interactions. Thus, our study de-
scribes only errors of commission
(medications that generally should not
be prescribed) but not other types of
prescribing errors (eg, errors of omis-
sion). Although the Beers 2003 crite-
ria had not been published at the time
the data were collected, information re-
garding adverse events associated with
these drugs in elderly patients was avail-
able at that time and these criteria were
included to improve comparability with
other studies.

When several definitions of inappro-
priateness for a substance were present
on the combined criteria list, the latest
published definition was accepted to de-
termine the whole prevalence (eg, short-
acting oxybutynin [Beers 2003 criteria]
instead of all formulations of oxybu-
tynin [Beers 1997 criteria]). Expert panel
criteria were used as a screening tool with
regard to specific comorbidities that
might affect prescribing appropriate-
ness. We considered all potentially in-
appropriate medications (with the ex-
ception of stimulant laxatives) where
definition of inappropriateness was lim-
ited to long-term use that we could not
ascertain. For the same reason, the defi-
nition of inappropriateness for nonste-
roidal anti-inflammatory drugs was lim-
ited to the use of a maximum daily dose
irrespective of the length of the expo-
sure. Only systemically acting drug for-
mulations were analyzed.

Analytical Approach

Descriptive MDS-HC data from the
baseline assessment, including socio-
demographic characteristics (eg, age,
sex, living alone, lack of informal
helper, economic status) as well as func-
tional, cognitive, and mood status char-
acteristics, were computed for each
country and for the total sample. Ac-
tivities of daily living (ADLs) disabil-

©2005 American Medical Association. All rights reserved.
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Table 1. Inappropriate Medications and Classes to Avoid in Elderly Patients, as Defined by

Expert Panel Criteria (cont)

Inappropriate Medication by Class

Expert Panel Criteria

I
Beers McLeod
1997'° 1997"¢

Beers
20037

All barbiturates except phenobarbital

» [

All barbiturates except phenobarbital and
axcept seizure control

Diuretic
Ethacrynic acid

Ergot mesyloid

H, antagonist
Cimetidine

Hormmonal
Dessicated thyroid

Estrogens only (oral)

Methyttestosterone

AYAYA R ATEAYAY

Hypoglycemic
Chlorpropamide

Laxative
Long-term use of stimulant laxative: bisacodyl,
cascara sagrada

Mineral oil

Muscle relaxants and antispasmodics:
methocarbamol, carisoprodol, chlorzoxazone,
metaxalone, cyclobenzaprine, orphenadrine

h
\
A¥A

Niacin

Sedative
Chlordiazepoxide

Chiordiazepoxide-amitriptyline

Diazepam

Flurazepam

YA

Meprobamate

ASANAY

Quazepam, halazepam, chlorazepat

AYAYASATASAY

Triazolam

Triazolam >0.25 mg/d

Short-acting benzodiazepines:

lorazepam >3 mg/d, oxazepam =60 mg/d,

A¥AY

alprazolam =2 mg/d, temazepam >15 mg/d

Stimulant
Amphetamines (excluding methylphenidate)
and anorexics

Methylphenidate

Vasodilator
Cyclandelate

Isoxsuprine

AYAY

Nylidrin

Pentoxifylline

w
-

ity was defined as a score of at least 2
on the MDS-HC ADL Scale that was
computed using items on patients’ per-
formance in personal hygiene, toilet use,
locomotion, and eating.?* Instrumen-
tal activities of daily living (IADLs) dis-
ability was classified as dependency in
at least 2 of the following: meal prepa-
ration, ordinary housework, manag-
ing finances, managing medications,

(Reprinted) JAMA, March 16, 2005—Vol 293, No. 11

telephone use, shopping, and transpor-
tation.” Cognitive impairment was de-
termined as a score of at least 2 on the
Cognitive Performance Scale (CPS),”
a validated instrument (range, 0-6; a
score of 2 corresponds to 22 on the
Mini-Mental State Examination). Clini-
cally significant depression was de-
fined as a score of at least 3 on the De-
pression Rating Scale (DRS; range, 0
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l[intact] through 14 [severely de-
pressed]).*

Statistical Analysis

Data were analyzed using SPSS soft-
ware version 12 (SPSS Inc, Chicago, I11)
and Egret software version 2.03 (Cy-
tel Software Corporation, Cambridge,
Mass). Differences in distributions of
categorical variables among countries
and between users and nonusers of in-
appropriate medications were com-
pared using the x* test.

A multiple logistic regression model
was created to determine patient-
related characteristics associated with in-
appropriate medication use. Only di-
chotomous variables were entered into

the logistic regression model. Multicol-
linearity was tested using the x” test and
the coefficient of contingence, which de-
termines the strength of the associa-
tion between 2 dichotomous variables
(value range from 0 to 1, where 0 equals
complete independence).

A stepwise logistic regression was ap-
plied in the exploratory phase of the sta-
tistical modeling. Due to the great num-
ber of potential predictive variables and
interactions among them, variables were
tested gradually simultaneously. The
Wald test and the likelihood ratio test
were used to test the significance of a
single predictive variable. The variable
was included in the model only if both
tests were statistically significant. To test

the overall significance of the model, the
model x* statistic was applied. We also
computed the goodness-of-fit x* statis-
tic (=2 X the log likelihood) to measure
the model fitness and Nagelkerke R’ sta-
tistic to determine the strength of asso-
ciations between inappropriate medica-
tion use and predictive variables. The
degree of excess heterogeneity due to
overdispersion was explored.

Because inappropriate medication
use was common in the whole sample
(>10%), the adjusted odds ratios could
not be used to approximate the rela-
tive risks (RRs). The method of Zhang
and Yu was applied to estimate the
RRs.” The trend of the unadjusted odds
for the use of an inappropriate medi-

Table 2. Study Population Characteristics by Country

% (No.)
l 1
Czech The United
Overall Republic Denmark  Finland Iceland Italy Netherlands Norway  Kingdom
(n=2707) (n=428) (n=400) (n=187) (n=405 (n=412) (n=198) (n=388) (n=289)
Sociodemographic
characteristics
Age, y
65-74 17.5(474) 17.1(73) 11.5(46) 22.5(42) 17.8(72) 27.9(115) 22.2 (44) 7.5(29) 18.3(53)
75-84 44.8(1212) 47.7(204) 40.5(162) 41.2(77) 48.1(195)  40.5(167) 49.0(97) 48.7 (189) 41.9(121)
=85 37.7(1021) 35.3(151) 48.0(192) 36.4(68) 34.1(138) 31.6(130) 28.8(57) 43.8(170) 39.8(115)
Female sex 74.4(2013) 79.0(338) 79.3(317) B1.3(152) 74.3(301) 62.9(259) 77.3(153) 71.6(278) 74.4(215)
Live alone 61.2(1657) 64.7(277) 75.3(301) B83.4(156) 68.1(276) 12.9 (53) 61.6(122) 73.5(285) 64.7 (187)
No informal helper 13.3 (360) 13.8 (59) 14.8(59) 36.9 (69 13.3 (54) 2.7(11) 25.3 (50) 5.2 (20) 13.1 (38)
Poor economic situation* 7.6 (207) 32.7(140) 0.8(3) 11.8(22) 208 1.7(7) 4.0(8) 2.3(9) 3.5010)
Clinical and functional status
characteristics
Multiple comorbidity 37.9(1026) 79.9(342) 10.8(43) 57.8(108) 38.8(157) 25.0(103) 22.7 (45) 24.5(95) 46.0(133)
(=4 diseases)t
Dep{ex‘ndencyzi‘? 1ADL 60.8(1890) 80.4(344) 49.0(196) 59.4(111) 469(190) 93.7 (386) 75.3(149) 67.8(263) 86.9(251)
SComn =,
Dependency in ADL 39.3(1063) 38.6(1685) 25.8(103) 26.2 (49) 19.5(79) B84.2 (347) 18.2 (36) 242(94) 65.7 (190)
(score =2)
Cognitive impaiment 2B6(773) 336(144) 208(83) 225(42) 17.5(71) 52.2(215) 27.8 (55) 206(80) 28.7(83
(CPS score =2)
Depression 16.6(450) 29.2(125) 88(35 6.412) 9.4 (38) 26.2 (108) 21.7(43) 59(23) 22.8(66)
(DRS score =3)
Drug-related characteristics
7-Day drug use
=1 Drugs 95.1(2574) 97.7(418) 93.3(373) 952(178) 97.8(396) 93.7(386) 94.9(188) 91.8(356) 96.5(279)
=6 Drugs 51.0(1380) 68.5(293) 50.5(202) 73.3(137) 63.7 (258) 36.2(149) 35.4 (70) 33.8(131) 4B.4(140)
=9 Drugs 222(600) 39.0(167) 18.0(72) 41.2(77) 31.6(128 7.0(29) 13.1 (26) 11.1{43) 20.1 (58
Psychotropic drug use 43.4 (1176) 46.7 (200) 40.3(161) 626(117) 61.6(249) 36.4(150) 29.8 (59) 41.8(162) 27.0(78)
Lack of medication 17.9 (484) 11.7(60) 293(117) 219(41) 9.6 (39 3.9(16) 20.7 (41) 44(17) 56.4(163)
reviewt
Nonadherence§ 12.4(335) 329(141) 12.0(48 9.1(17) 4.9 (20) 27011 11.6(23) 7.0(27) 16.6 (48)

Abbreviations: ADL, activities of dally ving®; CPS, Cognitive Perfonnmoe Scale’; DRS, Depression Rating Scale™; IADL, instrumental activiies of daily living. 2
*Patients’ poor economic situation, as defined in the “Methods” section

tPolymorbidity defined as prasence of 4 or more Minimum Data Sa‘t for HorneCane comorbidities

$The lack of comprehensive medication review by the physician in the prior 180 days.

§Subjective nonadherence (adherence <80% of the treatment time in prior 7 days).
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cation with increasing number of as-
sociated factors was tested using the
Mantel-Haenszel statistic. A 2-tailed
P<.05 was selected as the level of sta-
tistical significance.

RESULTS

Principal characteristics of the popu-
lation studied are shown in TABLE 2.
Mean (SD) age of the patients was 82.2
(7.2) years; most were women (74.4%)
and lived alone (61.2%), but rarely re-
ported a poor economic situation
(7.6%). Most of the patients were de-
pendent in IADLs (69.8%), but fewer
were dependentin ADLs (39.3%). A mi-
nority had cognitive impairment
(28.6%) or clinical depression (16.6%).
Differences among countries were sta-
tistically significant for all variables pre-
sented in Table 2.

When 7-day prevalence of medica-
tion use was evaluated, more than
95% of patients received at least 1
medication and polypharmacy (de-
fined as the use of =6 medications)
was documented in 51.0% of patients.
Medication adherence was high except
in the Czech Republic; reported lack
of regular medication review ranged
from 3.9% in Italy to 56.4% in the
United Kingdom.

Considering all explicit criteria com-
bined, 19.8% used at least 1 poten-
tially inappropriate medication. The
highest prevalence (41.1%) was docu-
mented in the Czech Republic com-

POTENTIALLY INAPPROPRIATE MEDICATION USE IN EUROPE

pared with a mean of 15.8% for all the
other countries, ranging from 5.8% in
Denmark to 26.5% in Italy (FIGURE 1).
Results using only Beers 2003 criteria
were similar to those obtained with
combined criteria except in the Czech
Republic. The application of Beers 1997
or McLeod criteria yielded half the
prevalence of the total sample and 1.2-
to 3.9-fold lower prevalence in indi-
vidual countries (FIGURE 2).

TABLE 3 presents the 10 most com-
monly used inappropriate medica-
tions considering all explicit criteria

combined. While some medications,
namely diazepam and amitriptyline,
were frequently used in all countries,
others were prescribed to a higher ex-
tent only in certain countries, eg, pen-
toxifylline, high-dose digoxin, and
chlordiazepoxide in the Czech Repub-
lic; ticlopidine and amiodarone in Italy;
and unopposed estrogens in older
women in Iceland.

Based on several types of patient
characteristics (TABLE 4), 6 variables
were identified as independent predic-
tors of inappropriate medication use

Figure 1. Prevalence of Potentially Inappropriate Medication Use Considering All Explicit
Criteria Combined (Beers 1997, Beers 2003," and McLeod 1997%)

HITITR

50-
451
404
35.
# 304
8
% 251
E 20
151
104
5.
1]
Total Finland
RSDubllc
NoJTotal  535/2707 176/428 108/412 39187

Icaland United Denmark
Kingdom Nathaﬁands
60/388 61/405 41/280 26/198 23/400

Error bars indicate 95% confidence intervals.

Figure 2. Prevalence of Potentially Inappropriate Medication Use by Individual Criteria (Beers 1997, Beers 2003," and McLeod 1997'%)

35 -
[ Beers 2003 Criteria
304 [ Beers 1997 Criteria
EIMcLeod 1997 Criteria
254
ES
@ 204
2
&
T 154
o
o
104
5 o
Total Czech Republic ltaly Finland The Netherlands
No./Total
Beers 2003 Criteria  458/2707 108/428 106/412 aBnaev 57/388 61/405 39/289 26/198 23/400
Beers 1997 Criteria  265/2707 67/428 56412 32187 38/388 24/405 17/289 18/198 13/400
MclLeod 1997 Criteria  205/2707 136/428 28/412 27187 44/388 18/405 15/289 15/198 12/400
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physicians.* Similar reduced risk in pa-
tients 85 years or older could be ex-
plained by greater physician aware-
ness of this issue in the oldest old’ or
by a higher mortality rate in this age
group.

No other characteristics (eg, recent
medication review, cognitive impair-
ment, hospitalization in the past 30
days) were associated with inappropri-
ate medication use. Despite a number
of patient-related characteristics being
tested, a large amount of variance in the
model remained unexplained. It is likely
that physician-related factors might ac-
count for a significant part of this vari-
ance (eg, knowledge of the expert pan-
els’ criteria, adherence to guidelines,
amenability to pharmaceutical market-
ing). Due to strong societal or indi-
vidual influences on prescribing prac-
tice,"'" these factors should be
considered in future sociobehavioral
studies.

Limitations

Our results need to be interpreted with
caution due to several limitations. Re-
sults of our study cannot be general-
ized to the whole community-dwelling
elderly population because of the higher
frailty of home care elderly patients. Ad-
ditionally, because inappropriate medi-
cation use is sensitive to regional mar-
keting strategies and prescribing
practices, our findings are not general-
izable to other European countries. We
were unable to determine country-
specific factors associated with inappro-
priate medication use due to small
samples; future large studies should ex-
plore this issue. Also, residual confound-
ing is always a possibility.

An important concern is the very
definition of “inappropriateness,” which
is rather relative than absolute. Under
specific circumstances, some “inappro-
priate” medications might be appro-
priately indicated. However, the de-
sign of our study did not allow
evaluating the medication appropriate-
ness at an individual level and our re-
sults only screen populations at risk. We
cannot dismiss conclusively the possi-
bility that some individuals had tried

©2005 American Medical Association. All rights reserved.
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safer alternatives in the past. Finally, we
cannot imply that inappropriate medi-
cation use is necessarily linked to nega-
tive outcomes because this analysis was
cross-sectional. However, current re-
ports confirm these associations.!>*

CONCLUSIONS

In Europe, use of potentially inappro-
priate medications among frail commu-
nity-dwelling elderly persons appears to
be common, with substantial regional
variations. The differences likely re-
flect country-specific drug policies, care
provision differences, inequalities in so-
cioeconomic background, differences in
overall health conditions, and specific
regulatory measures. While regional
preferences for some inappropriate
medications need a more in-depth evalu-
ation, these variations indicate amena-
bility to intervention, particularly in
Eastern Europe. Future efforts should be
targeted to modifiable correlates of in-
appropriate medication use and re-
search should focus on outcomes and in-
tervention strategies.

Despite previous criticism of the ex-
pert panels’ criteria for their simplic-
ity,'” these tools increase clinicians’
awareness about potentially inappro-
priate medications for older patients.
Thoughtful adoption of these criteria
by regulatory institutions, national
guidelines, and computerized alert sys-
tems might improve prescribing. Be-
cause one of the current principal aims
of the European Union is to improve
practice, rules, and regulations through-
out Europe, harmonizing drug policy
and regulatory measures with respect
to potentially inappropriate medica-
tion use should be a major focus (eg,
withdraw ineffective and/or harmful
medications, establish prescribing lim-
its for the elderly, approve safer alter-
natives, harmonize prescribing guide-
lines). These strategies could help
ensure that prescribing for older pa-
tients in Europe is improved and con-
sistent across countries.
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Table 3. Prevalence of the 10 Most Common Inappropriate Medications in the Entire Sample and by Country*®

% (No.)
I Czech The United :
Overall Republic  Denmark  Finland Iceland Italy Netherlands  Norway  Kingdom

(n=2707) (n=428) (Nn=400) (N=187) (n=405) (n=412) (n = 198) (n=388) (n=289)
Pentoxifylline 3.5 (94)t 20.3 (87)F NA 1.1(2) NA 1.2 (5) NA NA NA
Diazepam 3.1 (84)t 5.6 (24)t 2.0(8) 53(10t 0.7(3) 27 (1) 4.0 (8)t 4.9 (19)+ 0.3(1)
Amiodarone 2.0 (53) 4.0(17)t 0 0 1.7 (7) 5.1 (21)t 1.0(2) 0 2.1(8)
Amitriptyline 1.4 (39) 0.5(2) 0 4.8 9)t 1.7 (7) 0.5(2) 1.0(2) 2.1(8 3.1 9t
Ticlopidine 1.3 (35) 0.2 (1) 0 NA 0 8.3 (34)1 NA 0 0
Digoxin >0.125 mg/d 1.0 (26) 3.5(15)+ 0 0 0.5 (2) 1.7 (7) 1.0(2) 0 0
Unopposed estrogens 1.0(17) 0.3(1) 1.6(2) 5.5 (14)t 0 0 0

in older (=75 y) women

Doxazosine 0.8 (22) 1.2 (5) 0 NA 0 1.5 (6) 2.0(4) 0.3 (1) 2.1(6)
Fluoxetine daily 0.8 (21) 2.1(9) 0.3 (1) 0.5(1) 0.7 (3) 0.5(2) 0 0.3(1) 1.4 (4)
Piroxicam 0.7 (20) 1.9(8) 0.3 (1) 0 0 1.0 (4) 0 1.8(7) 0
Dipyridamole, short-acting 0.7 (19) 0.2 (1) 0.5 (2) 1.6 (3) 0.7 (3) 0.2(1) 1.5 (3) 0.8 (3) 1.0 (3)
Nifedipine, short-acting 0.7 (19) 0.2 (1) 0 2.1 (4) 0.5(2) 1.0 (4) 0 1.0 (4) 1.4 (4)
Oxybutynin, short-acting 0.7 (18) 0.9 (4) 0 1.1(2) 0.5 (2) 0.7 (3) 1.5(3) NA 1.4 (4)
Chlordiazepoxide 0.6 (15) 3.3 (14)t 0 0.5(1) 0 0 NA 0

Abbreviation: NA, not available (not approved for clinical use).
*Only drugs with prevalence exceeding 0.5% in the total sample are listed. No other potentially inappropriate medications were prescribed in individual countries with a proportion
higher than 1.7%. All percentages by country were computed in country-specific total frequencies.

10rug extensively prescribed (prevalence =3%).

(TABLE 5). Individuals reporting a poor
economic situation had a 1.96-fold
higher relative risk of receiving an in-
appropriate medication than the refer-
ence group. This factor was signifi-
cantly associated with living in the
Czech Republic (contingency coeffi-
cient, 0.38; P<<.001), where 32.7% of
patients reported a poor economic situ-
ation compared with an average of 2.9%
in all the other countries. The relative
risk of inappropriate medication use
was 1.8-fold higher among users of an-
xiolytic drugs and 1.9-fold higher
among patients receiving 6 or more
medications. Polypharmacy covaried
with having 4 or more medical condi-
tions (contingency coefficient, 0.36;
P<.001). Depression appeared to be a
weaker predictive variable (RR, 1.29;
95% CI, 1.06-1.55). On the other hand,
individuals aged 85 years or older and
those living alone were less likely to re-
ceive inappropriate medications. We
found a significant colinearity be-
tween not living alone and depen-
dency in self-care (contingency coeffi-
cient, 0.31; P<.001). Relative risks
derived from the corresponding odds
ratios were all statistically significant
(Table 5). All associated factors were
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significant in individual countries ex-
cept poor economic situation, which
was a country-specific factor (Czech Re-
public). Collinearity between associ-
ated factors and other variables than
tested was excluded.

Although the logistic regression
model was statistically significant
(P<.001), a large amount of variabil-
ity remained unexplained (Nagelkerke
R? coefficient, 11.0%). However, the
likelihood of being prescribed an in-
appropriate medication increased ex-
ponentially (P<<.001) with the num-
ber of predictive variables and reached
an odds ratio of 10.96 in patients with
at least 4 predictive factors (FIGURE 3).

COMMENT

While US national surveys have docu-
mented that among community-
dwelling elderly persons more than 7
million use potentially inappropriate
medications,* no such evidence has
been available for Europe. In fact, small-
scale national studies have been con-
ducted only in a few European coun-
tries using different methods and with
little comparability.'®* To our knowl-
edge, the findings of this study repre-
sent the first comparative estimates of

potentially inappropriate medication
use in a large sample of community-
dwelling elderly persons in major met-
ropolitan areas of 8 European coun-
tries. In addition, this study compared
all available explicit criteria of inap-
propriate medication use to generate the
most comprehensive evaluation of this
issue in Europe, where specific crite-
ria are not available.

Differences Between Europe
and North America

Differences exist between panels of
medications available in the United
States and in countries in Europe, as
well as across countries in Europe. Sev-
eral potentially inappropriate medica-
tions listed in the criteria were not ap-
proved in all AAHOC countries (eg,
chlorzoxazone, halazepam, quanadrel,
metaxalon, methocarbamol, nylidrin,
oxaprozin, phenylbutazone, quaz-
epam, trimethobenzamide). While in
some national formularies selected in-
appropriate medications are not avail-
able, eg, belladonna alkaloids (Italy),
hyosciamine (Iceland), and pentoxi-
fylline (Norway), other countries use
these drugs rarely in elderly patients
(hyosciamine in Finland and Italy, pen-
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toxifylline in Finland) or frequently (eg,
long-acting benzodiazepines and pen-
toxifylline in Czech Republic). Over-
all, nearly half the medications from the
combined list were not approved in
most of the European countries.”*** The
percentage of approved drugs in indi-
vidual countries was 31.6% in Nor-
way, 48.1% in the Netherlands, 50.6%
in Iceland, 51.9% in Denmark, and
Czech Republic, 55.7% in Finland and
United Kingdom, and 70.9% in Italy.

Moreover, some medications not
available in the United States (eg, flu-
nitrazepam and etofylline) are avail-
able in Europe and have potentially
harmful properties similar to medica-
tions on the list. These specific sub-
stances should be identified in the fu-
ture by expert panel groups in Europe.
It is also likely that economic con-
straints contribute substantially to in-
appropriate medication use. For ex-
ample, ticlopidine was recommended
for use in elderly patients consistently
in all countries except in Norway. Clo-
pidrogel, believed to be a safer alterna-
tive,"*!” was more expensive and there-
fore economically unavailable.

As discussed previously, no criteria
for potentially inappropriate medica-
tions have been developed for Euro-
pean countries. Until such criteria are
available, existing standards permit
comparisons of inappropriate medica-
tion use across countries and our study
provides the most comprehensive cross-
sectional estimate of this issue in Eu-
rope to date. Considering all explicit cri-
teria combined, we found a 20%
prevalence of inappropriate medica-
tion use. This estimate is similar to those
documented by epidemiological sur-
veys in the United States. These sur-
veys found that applying only Beers
1997 criteria, a prevalence of inappro-
priate medication use yielded 21% in
community-dwelling elderly individu-
als*and 23% in Medicare-managed care
elderly patients.'> When we consid-
ered the same approach (Beers 1997 cri-
teria), the prevalence of inappropriate
medication use appeared to be lower
(<11% in the majority), in agreement
with results of previous small-scale
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POTENTIALLY INAPPROPRIATE MEDICATION USE IN EUROPE

Table 4. Univariate Analysis of Variables Associated With Inappropriate Medication Use

Inappropriate Medication
Use, % (No.)
: No Yes :
Characteristics (n=2172) (n = 535) P Value
Sociodemographic characteristics
Age =85y 39.9 (866) 29.0 (155) <.001
Female sex 74.6 (1620) 73.5 (393) .59
Live alone 62.7 (1362) 55.1 (295) .00
No informal helper 13.5 (294) 12.3 (B6) 46
Poor economic situation 5.8 (125) 15.3 (82) <.001
Loneliness* 20.8 (452) 26.9 (144) 002
Clinical and functional status characteristics
Multiple comorbidity (=4 diseases) 34.5 (750) 51.6 (276) <.001
Dependency in IADL (score =2) 68.2 (1482) 76.3 (408) <.001
Dependency in ADL (score =2) 37.8 (821) 45.2 (242) .002
Cognitive impairment (CPS score =2) 28.2 (613) 29.9 (160) A4
Depression (DRS score =3) 14.7 (319) 24.5 (131) <.001
Self-reported poor health 29.5 (640) 30.8 (165) .53
Unstable disease statust 24.3 (528) 29.9 (160) .008
Service use characteristics
Hospitalization in prior 30 d 11.5 (249) 11.4 (61) 97
Emergency home ar hospital visit in prior 3 mo 14.6 (317) 16.4 (88) .28
MNursing home stay in prior 5 y 8.4 (182) 11.4 (61) .03
Lack of medication review 18.6 (404) 15.0 (80) 047
More care neededt 16.6 (360) 23.0(123) .001
Drug-related characteristics
Polypharmacy (=6 drugs) 46.6 (1012) 68.8 (368) <.001
Psychotropic drug use (=1 drugs) 40.2 (874) 56.4 (302) <.001
Antipsychotic drug use 6.4 (140) 7.9 (42) .25
Anxiolytic drug use 10.1 (220) 23.6 (126) <001
Antidepressant drug use 14.9 (324) 20.0 (107) 004
Hypnotic drug use 22.7 (492) 26.7 (143) 046
Nonadherence (<80%) 11.4 (248) 16.3 (87) 002

Abbreviations: ADL, activities of daily living®; CPS, Cognitive Performance Scale®; DRS, Depression Rating Scale™;
IADL, instrumental activities of dally living.*

*Defined as patient reported being and/or feeling lonely.

1Defined as worsening of the functional status (cognition, mood, or self-care performance) in the prior 30 days; recur-
rence of a chronic disorder in the prior 3 months; or medication change due to a new clinical problem in the prior 30

days.
tDefined as the decrease in patient’s self-performance 3 months prior to the assessment and patient’s need for more
care provision (based on opinion of home care nurse).

Table 5. Multivariate Analysis of Variables Independently Associated With Inappropriate
Medication Use*

Factor Associated With

Inappropriate Medication Use OR (95% CI) P Value RR (95% CI)

Poor economic situationt 2.48 (1.82-3.39) <.001 1.96 (1.58-2.36)
Polypharmacy (=6 drugs)t 2.19(1.78-2.70) <.001 1.91(1.62-2.22)
Anxiolytic drug use§ 2.19(1.70-2.82) <.001 1.82 (1.51-2.15)
Depression (DRS score =3)§ 1.37 (1.07-1.75) .01 1.29 (1.06-1.55)
Age (=85vy) 0.73 (0.59-0.90) .004 0.78 {0.65-0.92)
Live alonel| 0.71 (0.58-0.86) <.001 0.76 (0.64-0.89)

Abbreviations: Cl, confidence interval; DRS, Depression Rating Scale; OR, odds ratio; RR, relative risk.

*Qdds ratios were adjusted for other factors in the table. The RRs were calculated from the ORs using the method of
Zhang and Yu.®

tFactor significantly colinear with living in Czech Republic (P<.001).

1Factor significantly colinear with muttiple comorbidity (=4 diseases) (P<.001).

§The significant association with inappropriate medication use not influenced by only use of benzodiazepines (P<..001).

IFactor not living alone significantly colinear with dependency in self-care. The higher proportion of dependency in
self-care the lower proportion of living alone (P<.001). Dependency in self-care classified as activities of daily living
score of 2 or more.

(Reprinted) JAMA, March 16, 2005—Vol 293, No. 11 1355
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Figure 3. Odds of Potentially Inappropriate
Medication Use According to the Number of
Patient-Related Predictive Factors
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Factors are listed in Table 5. No associated factor is
the referent group. Error bars indicate 95% confi-
dence intervals,

studies from Finland, Sweden, and
Italy.'®* However, longer assessment
periods tend to find higher prevalence
rates, suggesting that an assessment
longer than our 7 days might find dif-
ferent results. It is also likely that the
absence of many inappropriate medi-
cations in the European national for-
mularies accounted in part for the “rela-
tively better prescribing practice” in
Europe.

Differences Among

European Countries

The prevalence of inappropriate medi-
cation use varied substantially among
countries. The most striking was the dif-
ference between the Czech Republic
and countries in Western Europe. In
Prague, 41% of home care elderly pa-
tients were prescribed at least 1 inap-
propriate medication compared with
only 16% in Western European coun-
tries. It is likely that prescribing hab-
its along with socioeconomic factors,
including prescribing limits and pa-
tients’ inability or unwillingness to co-
pay for safer alternatives, were respon-
sible for the high proportion of
potentially inappropriate medication
use in the Czech Republic. Indeed,
other studies have documented re-
duced access to safer treatments® and
higher frequency of potentially inap-
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propriate prescriptions in low-income
elderly.’ Noticeably, the findings for
the Czech Republic were greatly influ-
enced by the very frequent use of pen-
toxifylline (>20%), which is consid-
ered potentially inappropriate based
solely on the McLeod 1997 criteria.
While a detailed evaluation of this find-
ing is beyond the scope of this study,
our results confirm recent data that pen-
toxifylline belongs to the top 10 most
commonly prescribed medications in
the Czech Republic.®®

Substantial differences were also
found among Western European coun-
tries, with a higher prevalence of po-
tentially inappropriate medication use
in Italy and Finland. However, it should
be noted that nearly 50% of this preva-
lence represented potentially inappro-
priate medications that particularly in
low-dose regimens “might have some
indications in the old age” based on rec-
ommendations of national drug formu-
laries (eg, diazepam and amitriptyline
in Finland, amiodarone and ticlopi-
dine in Italy).”®* We could not evalu-
ate appropriateness at the individual pa-
tient level and as such our findings
should be corroborated by further
studies.

These limitations notwithstanding,
the extensive use of some inappropri-
ate medications in particular coun-
tries is concerning and merits further
study. In agreement with our find-
ings, a recent study in Italy confirmed
ticlopidine and amiodarone to be the
most commonly prescribed poten-
tially inappropriate medications.” In
Finland, a national study has docu-
mented that psychotropic drugs are of-
ten inappropriately prescribed in com-
munity-dwelling elderly patients,
particularly diazepam for the treat-
ment of depression.®

The differences in inappropriate
medication use might also be influ-
enced by country-specific regulatory
measures. The strikingly low preva-
lence in Denmark despite high rates of
polypharmacy is likely related to drug
utilization review provided by the Na-
tional Institute of Health with feed-
back to individual physicians.*! Simi-

larly, in the United Kingdom,
implementation of guidelines and clini-
cal pharmacists’ auditing has prob-
ably contributed to lower prevalence of
inappropriate medication use.*” In the
United States, computerized alert sys-
tems with personal feedback to physi-
cians effectively reduced the amount
of newly prescribed inappropriate
medications.®

Our findings document that the ad-
dition of several substances into the
Beers 2003 list nearly doubled the
prevalence obtained with Beers 1997
criteria. This might indicate physi-
cians’ better knowledge of older Beers
criteria and less confidence with newly
attained pharmacoepidemiological and
pharmacological evidence confirming
harmful properties of several other
medications later included in the Beers
2003 list (eg, short-acting nifedipine,
short-acting oxybutynin, daily fluox-
etine) (Table 1).%#

Factors Associated With
Inappropriate Medication Use

In agreement with previous US stud-
ies, similar independent predictors of in-
appropriate medication use were iden-
tified in Europe: patient’s poor economic
situation, polypharmacy, anxiolytic drug
use, and depression.!'*!® On the other
hand, individuals aged 85 years or
older or living alone were significantly
less likely to receive inappropriate
medications.**!°

Many studies have highlighted poly-
pharmacy as a significant risk for in-
appropriate medication use, adverse
drug events, for the increase in health
care utilization, and costs.*” In addi-
tion, patients with depression and el-
derly patients treated with psycho-
tropic medications are at risk for
inappropriate prescription.''®* Stud-
ies from the United States and Canada
have confirmed that auditing drug regi-
mens in these populations might re-
duce the prevalence of inappropriate
medication use.'%?

Individuals living alone might be less
likely to receive a potentially inappro-
priate medication as a consequence of
less frequent contact with primary care
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Va. Summary

The elderly population is expanding rapidly throughout the world. Among this age
group, multiple chronic and degenerative disorders, frequently accompanied aging, are
highly prevalent. Also development of new drugs, growing evidence of their benefits in older
adults and more aggressive marketing strategies contribute to steady increase in the number
of medications prescribed to the elderly, particularly in developed countries. Clinicians thus
spend larger proportion of their practices by managing pharmacotherapeutic strategies in
geriatric patients and sufficient knowledge of the rational and safe geriatric drug use become
an important part of the daily clinical practice. More attention should be therefore given to
the training of physicians and pharmacists in geriatric pharmacology, pharmacoepidemiology
and medication errors on pregraduate and postgraduate level.

According to the United Nations™ Initiative (1999), all nations should prepare their
healthcare, social and economic systems for demographic aging of their populations. One of
the principle preventive strategies is also to ensure efficient, safe yet cost- effective
pharmacological treatment which can contribute to improved quality of life of senior citizens.
Research data show increasing proportion of prescribing errors in the elderly and the need to
adopt effective measures in this area in order to prevent serious and costly consequences of
such practices. Studies available from the US and Canada have documented that suboptimal
prescribing significantly impact the elderly population health and national economy, and
indirect costs for medications highly exceed the direct expenditures. Simple limitation of
drug use and minimizing the direct medication costs therefore does not seem to be an
effective way how to reduce future economic burden and more complex strategies should be
implemented. Major interest in drug area should be devoted to rational and cost-effective
drug use. Unfortunately, the lack of national pharmacoeconomic studies considering total
expenditures for pharmacotherapy (in general, but particularly in senior population),
contributes to underestimation of this problem in many European countries.

To emphasize the need of specific geriatric knowledge among physicians and
pharmacists, we focused our work on description of crucial differences between geriatric and
middle-age prescribing. The work comprehensively reviews major pharmacological changes
accompanying aging and their impact on the therapeutic value of some medications. Main
focus has been devoted to the concept of “potentially inappropriate drugs in the elderly”
which contrary to the United States and Canada is still unknown or not accepted in many
European countries. In the Czech Republic, our work represents the pioneer work providing
comprehensive and detail information about this concept. Before we started to promote this
area, expert criteria were unknown in our country and even now they are not enough
respected by prescribing physicians, pharmacists and other healthcare professionals.

Also experimental part of the dissertation thesis gives important results. It
represents the first comparative estimate of potentially inappropriate medication use in
several European countries. The study warns against the different approaches across Europe
in potentially inappropriate medication use and belongs to important decision-making tools
for the European drug policy.

The author of the dissertation thesis and her tutors promote this area at home and
abroad since the year 2001. During the 5 years of the postgraduate studies the first author
presented works related to this topic at 8 international and European conferences, 6 national
conferences and 3 scientific meetings abroad. Results of the work were published at 2
English professional journals (JAMA, IF (impact factor) 2004= 21.455 and Eur J Clin
Pharmacol, IF 2004= 2,083) and 11 national journals. The dissertation thesis is going to be
released as an educational material for pregraduate and postgraduate training of physicians
and pharmacists in geriatric drug use.



The dissertation thesis has been divided into three parts:

I/ The first part comprehensively describe major physiological and pathological
changes accompanying aging and their impact on pharmacology, efficacy and safety
of some medications.

I/ Second part has been devoted to specific criteria of medications potentially
inappropriate in the elderly defined as medications, that rather should be avoided in
the old age because of potential ineffectiveness or frequent adverse drug events in
older adults. Safer alternatives should be preferred, if available, particularly in high-
risk elderly.

III/ The third, experimental part of the work, evaluates the use of potentially
inappropriate medications in home care elderly, residing in metropolitan areas of 8
European countries. The prevalence of potentially inappropriate medication use in
individual countries, different approaches and predictive factors associated with such
a prescribing are described here. This original research work has been published at the
Journal of the American Medical Association in March 2005.

Major conclusions related to invididual chapters:
Chapter 1- Age-related pharmacological changes

This chapter summarizes major physiological and pathological changes
accompanying aging that might significantly impact pharmacology, tolerability and safety of
some medications. It is important to point out, that age-related changes reflect rather the
biological than chronological age and inter-/ intraindividual variations in the aging process
along with different pathologies in older individuals contribute to substantial heterogeneity
among geriatric patients. This heterogeneity does not enable simple prescribing decisions.

Some age-related changes occur with the higher probability and should be considered
during the routine prescription process, e€.g. pharmacodynamic sensitivity to highly
anticholinergic and sedating medications, mild impairment in renal functions (present in
nearly every second elderly patient), changes in drug distribution, decrease in hepatic first-
pass effect, etc. Other changes may accompany only specific disorders or specific clinical
conditions (e.g. severe renal impairment, significant decline in dopaminergic transmission,
etc.).

Optimal way of geriatric prescribing is of course thorough evaluation of the drug
regimen and individual application of the knowledge of geriatric pharmacology,
pharmacoepidemiology and medication errors. However, it is hardly to expect such detail
skills in primary prescribers, because recent medical and pharmaceutical knowledge are too
broad. For primary prescribing practice simpler, general recommendations are needed. But,
no general rule can fit to every patient and physicians must be aware of conditions, when
general recommendations are not valid and present a substantial risk for the patient.

One of the general, specific approaches of geriatric prescribing is also awareness to
medications having unpredictable pharmacokinetics, high risk of toxicity, highly
accumulating in the aging body, causing frequent adverse drug events in the elderly or
accelerating the age-related changes (e.g. cognitive impairment in patients treated with
highly anticholinergic drugs). Most of these medications that pose the risk particularly for



older adults have been identified in the past 15 years by geriatric experts and are known
under the term “medications potentially inappropriate in the elderly”.

Chapter 2- Expert criteria of medications potentially inappropriate in the old age

Different lists of medications potentially inappropriate in the elderly have been
published until now: Beers’s criteria 1991, 1997 and 2003, Mc Leod 1997 criteria and Zhan
2001 criteria. They were first created for specific conditions of the US and/or Canadian drug
market, using at that time recent evidence of geriatric studies. The main reason for
developing these criteria was decreasing awareness of prescribing physicians to medications
with high-risk potential in the elderly and their routine or unnecessary prescription. It has
been documented that more than half of preventable medication errors occur at the time of
prescription and limited use of potentially inappropriate medications minimizes the
probability of the occurrence of adverse drug events in the elderly.

However, it is necessary to emphasize that inappropriateness of these medications is
relative not absolute and under certain conditions even “potentially inappropriate drug” can
be beneficial for the selected patient. The term “potentially inappropriate medications” thus
emphasizes the fact that the use of these medications is connected with the higher probability
of adverse drug events in geriatric patients than in the middle-age population, or than in
elderly subjects treated with safer alternatives. Because even a small change in clinical
conditions (e.g. acute medical problem, dehydration, malnutrition or newly prescribed
medication) can increase the risk of serious drug-related problems in the users of potentially
inappropriate medications, decision not to use safer approaches should be medically justified
and careful and regular monitoring of adverse drug events performed.

Expert criteria of medications potentially inappropriate in the elderly have been
developed using statistical Delphi method, based on the consensus of specialists from
different fields of geriatric medicine and pharmacy. Although there is missing comprehensive
evidence that implementation of these criteria always leads to better outcomes (probably also
because individualized therapy is superior to general rules), this fact does not question
clinical advantages of this approach.

Chapter 3- Use of potentially inappropriate medications in home care elderly in Europe

Results of our analysis brought the first comparative estimates of potentially
inappropriate medication use in a larger sample of European home care elderly (2 707 elderly
patients, residing in metropolitan areas of 8 European countries: Prague- Czech Republic,
Copenhagen- Denmark, Helsinki- Finland, Reykjavik- Iceland, Milano/Monza- Italy,
Rotterdam- the Netherlands, Oslo- Norway and Maidstone and Ashford- United Kingdom).
Because no specific criteria of potentially inappropriate medications have been developed in
European conditions, we used all until now published foreign criteria to gather the most
comprehensive evaluation of this issue in Europe.

Previous US studies have documented (using Beers’s 1997 methodology) that 21% of
community-living elderly and 23% of Medicare-managed care older adults used in 2001 and
2003, respectively, at least 1 potentially inappropriate medication. In our sample we obtained
similar results (19.8%) when all published criteria have been used, but significantly lower
prevalence (10.4%) using the same approach (Beers 1997 criteria), in agreement with small-
scale national studies from Northern Europe and Italy. The striking difference was described
between the Czech Republic (the only Eastern European country in our sample), where
41.1% of inappropriate medication users were identified, and Western Europe (15.8%).
Important differences were documented also among the Western European countries, where



the prevalence of potentially inappropriate medication use ranged between 5.8% in Denmark
and 26.5% in Italy.

Results of our study disclosed several problematic areas related to potentially
inappropriate medication use in Europe that should be further studied:

a/ The need for specific European criteria of potentially inappropriate medications

The percentage of potentially inappropriate medications approved for the clinical use
in individual European countries varied substantially- from 31.6% medications from the total
list approved in Norway to 70.9% in Italy. Several substances with comparable harmful
pharmacological properties (e.g. flunitrazepam) were frequently prescribed in Europe, but
unknown in the US and Canada and not included in existing criteria. Specific lists of
potentially inappropriate medications should be created in Europe, based on previously
defined country-specific criteria.

b/ The need for more effective feed-back strategies related to potentially inappropriate
medication use in many European countries

Results of our study confirm important impact of inequalities in socioeconomic
background, regional marketing strategies and local prescribing habits on the prevalence of
potentially inappropriate medication use. In some countries, effective regulatory measures
contributed to lower prevalence of inappropriate medication use- e.g. in Denmark, where
drug utilization reviews were provided to prescribing physicians, or in the United Kingdom,
where Beers’s criteria has been implemented in prescribing guidelines and clinical
pharmacists’ auditing.

On the other hand, high prevalence of potentially inappropriate medication use has
been documented in European countries, where specific regulatory measures were missing
(Czech Republic, Italy and Finland). Most commonly used inappropriate medications
differed substantially in individual countries, independently on the prevalence of major
chronic diseases- e.g. amiodarone and ticlopidine were extensively prescribed in Italy,
psychotropic medications (amitriptylin, long-acting benzodiazepines) in Finland; and
pentoxyphylline, high-dose digoxin and long-acting benzodiazepines in the Czech Republic.

Because the use of potentially inappropriate medications mostly represent the cheaper
way of geriatric prescribing (in terms of the direct costs), national pharmacoeconomic studies
considering total expenditures on pharmacotherapy should be performed to determine
weather implementation of the expert criteria is cost-effective in individual countries.

¢/ The need for rational acceptance of the expert criteria

In our study, we documented higher prevalence of potentially inappropriate
medications in countries, where expert criteria were unknown (Czech Republic) or criticized
and not respected (Italy, Finland). Similarly, using the newest Beers 2003 approach we
determined nearly twice as high prevalence of inappropriate medication use than with the use
of older Beers 1997 criteria. This result might indicate higher awareness of physicians to
medications included in older, better known Beers’s recommendations.

In the future it is necessary to define factors influencing prescribers” decision to use
potentially inappropriate medications. Differences in prescribing guidelines, defining
conditions when to use potentially inappropriate medications, should be harmonized across
the Europe.



d/ The need for more thorough implementation of risk-management strategies in high-
risk elderly

Several US studies have documented that the use of potentially inappropriate
medications contribute to adverse outcomes in the elderly - e.g. to more common adverse
drug events, to functional status decline and to the increase in health and social care
provision and total costs. Adverse drug events are more prevalent in high-risk elderly patients
(e.g. with the high degree of morbidity, using a lot of medications, treated with psychotropic
drugs, etc.). All of these characteristics were identified in our study among the factors
significantly associated with potentially inappropriate medication use. Findings of the study
thus indicate that prescribing to high-risk elderly is often burdened with prescribing errors
and fundamental preventive strategies are insufficiently implemented in these patients.

As one of the principal aims of the medical care for seniors in Europe is to ensure
equal, safe and appropriate drug treatment to all elderly patients, drug policies and regulatory
measures related to potentially inappropriate medication use should be harmonized in the
future in member states. It is necessary to establish prescribing limits for some inappropriate
medications, to harmonize clinical guidelines, approve safer drug alternatives, etc. Our study
demonstrated significant variations across Europe in potentially inappropriate medication use
and the possibility to improve prescribing habits in some countries. Future effort in this area
should be devoted to educational and risk-management strategies and pharmacoeconomic
and epidemiological studies evaluating the impact of potentially inappropriate prescribing on
the healthcare economy.



Vb. Souhrn

Starnouci populace celosvétové rychle nartistd. V této vEkové skupiné je také
zaznamenavan vysoky vyskyt chronickych a degenerativnich onemocnéni, casto
provazejicich seniorsky vék. I vyvoj novych 1€ki, rostouci evidence o jejich piinosu u
starych pacientli a agresivnéj$i marketingové strategie prispivaji ke stale zvySujicimu se
poctu 1ékit predepisovanych starym nemocnym, zejména v rozvinutych zemich. Klinicti
pracovnici tak travi vice Casu uUpravou farmakoterapeutickych postupti u geriatrickych
pacientdl a dostatecné znalosti racionalniho a bezpecného uziti 1€kil ve stafi se stavaji
diilezitou soucasti kazdodenni klinické praxe. Vice pozornosti by proto mélo byt vénovéano
vycviku 1ékait a farmaceutl v geriatrické farmakologii, farmakoepidemiologii a v 1ékovych
chybach, a to na pregradudlni i postgradualni tirovni.

Dle Iniciativy Spojenych néarodi (1999) by vSechny narody mély pfipravit své
zdravotni, socidlni a ekonomické systémy na demografické starnuti populaci. Jednou z
hlavnich preventivnich strategii je také zajiSténi ucinné, bezpecné a ndakladové-efektivni
1é¢by, kterd mize piispét k lepsi kvalité Zivota starSich ob¢ant. Vyzkumna data poukazuji na
nariist preskripénich chyb u starych nemocnych a na nutnost pfijmout i€¢inna opatieni v této
oblasti s cilem predchazet zavaznym a ekonomicky ndkladnym disledkiim takové praxe.
Studie dostupné ze Spojenych Stati a Kanady dokumentuji, Ze nevhodné piedepisovani 1éki
ma vyznamny dopad na zdravi seniorské populace a na narodni ekonomiku, a nepifimé
naklady na léky vysoce pievySuji ndklady piimé. Prosté omezeni poctu uzivanych I1éku a
snizeni ptfimych nakladl na farmakoterapii se nezdaji byt u¢innou cestou, jak omezit budouci
ekonomickou z4téz systému, a komplexngjsi strategie by mély byt zavedeny. Hlavni z4jem v
Iékové oblasti by mél byt vénovan raciondlni a nakladové-efektivni 1écbé. Bohuzel
nedostatek narodnich farmakoekonomickych studii posuzujicich celkové ndklady na
farmakoterapii (v celé populaci, zejména vSak v populaci senioril) ptispiva k podcenéni
tohoto problému v fadé evropskych zemi.

Ve snaze zduraznit potifebu specifickych geriatrickych znalosti pro Iékare i
farmaceuty, zaméfili jsme nasi praci na popis hlavnich rozdilti mezi geriatrickou preskripci a
preskripci 1€kt ve stfednim véku. Prace ucelené shrnuje hlavni farmakologické zmény
provazejici starnuti a jejich dopad na terapeutickou hodnotu nékterych 1é€iv. Hlavni
pozornost byla vénovana konceptu ,,IéCiv potencidlné nevhodnych ve staii®, ktery na rozdil
od situace ve Spojenych statech a v Kanad¢ je v fad€ evropskych zemi stdle nezndmy nebo
nedostateén& akceptovany. V Ceské republice nase prace predstavuje prvni praci poskytujici
ucelené a detailni informace o tomto konceptu. Pfedtim, neZ jsme zacali propagovat tuto
oblast, byla expertni kritéria v naSich podminkach nezndma a dosud nejsou dostatecné
respektovana predepisujicimi 1ékafi, farmaceuty a ostatnimi zdravotnickymi pracovniky.

Také experimentalni ¢ast disertacni prace piindsi dulezité vysledky. Predstavuje
prvni srovnavaci studii uziti 1é¢iv potencialné nevhodnych ve stafi v n¢kolika evropskych
zemich. Tato studie varuje pied rozdilnymi pfistupy v Evropé pii uziti potencidlné
nevhodnych 1éCiv a patii k dilezitym rozhodovacim nastrojim evropské 1ékové politiky.

Autorka disertacni prace a jeji Skolitelé prosazuji tuto oblast doma i v zahranici od
roku 2001. Béhem péti let postgradudlnich studii byly prace prvni autorky zaméiené na téma
lé¢iv potencialné nevhodnych ve stafi prezentovany na 8 mezinarodnich a evropskych
konferencich, 6-ti nadrodnich konferencich a 3 vyzkumnych setkanich v zahrani¢i. Odborné
¢lanky s timto zaméfenim byly publikovany v 11 narodnich Casopisech a 2 zahrani¢nich
impaktovanych ¢asopisech (JAMA, impakt faktor (IF)= 21,455 a Eur J Clin Pharmacol, [F=
2,083). Diserta¢ni prace je pfipravena k publikaci jako edukacni material pro pregradudlni a
postgradualni vyuku lékait a farmaceutli v racionalni geriatrické preskripci.



Disertac¢ni prace byla rozdélena do 3 ¢asti:

I/ Prvni ¢ast ucelen¢ popisuje hlavni fyziologické a patologické zmény provazejici
starnuti a jejich dopad na farmakologické vlastnosti, u€¢innost a bezpe¢nost nékterych
1éciv

II/ Druha ¢ast byla vénovana specifickym kritériim 1é¢iv potencialné nevhodnych ve
stafi, tj. 1éCiv, jimz je lepsi se vyvarovat ve vyssi véku vzhledem k pfedpokladané
neucinnosti nebo Castym nezadoucim piihodam u starych nemocnych. Bezpecnéjsi
alternativy by mély byt upfednostiiovény, jsou-li dostupné, zejména u vysoce
rizikovych seniort

I/ Tteti, experimentalni ¢ast prace, hodnoti uziti 1éCiv potencialné¢ nevhodnych ve
stafi u seniorti domaci péce v metropolitnich oblastech 8 evropskych zemi. Jsou zde
popsany prevalence uziti potencialné nevhodnych 1é¢iv v jednotlivych zemich,
odlisné pristupy a prediktivni faktory souvisejici s touto preskripci. Tato origindlni
prace byla publikovana v ¢asopise JAMA (Casopis americké medicinské spoleénosti)
v bieznu roku 2005.

Hlavni zavéry vztahujici se k jednotlivym kapitolam
Kapitola 1.- Vékem podminéné farmakologické zmény

Tato kapitola shrnuje hlavni fyziologické a patologické zmény provazejici starnuti,
které mohou signifikantné ovliviiovat farmakologické vlastnosti, tolerabilitu a bezpecnost
nekterych 1€Civ. Je dilezité zde zdUraznit, ze vékem podminéné zmény souvisi vice s
biologickym nez chronologickym vékem a inter-/intraindividuélni rozdily v procesu starnuti
spolu s rozdilnymi patologiemi u starych jedinch pfispivaji ke znané heterogenité mezi
geriatrickymi pacienty. Tato heterogenita neumoziuje jednoducha preskripcni rozhodnuti.

Nekteré vékem podminéné zmény se vyskytuji s vyssi pravdépodobnosti a mély by
byt respektovany v pribéhu rutinniho preskripéniho procesu- napi. farmakodynamicka
citlivost k vysoce anticholinergnim a sedativnim 1éCiviim, mirné snizeni renalnich funkci
(pfitomné témet u kazdého druhého seniora), zmény v distribuci 1éCiv, pokles jaterni
eliminace pfi prvnim pruchodu jatry, apod. Jiné zmény mohou doprovazet pouze specificka
onemocnéni nebo specifické klinické podminky (napft. té€zké rendlni selhavani, signifikantni
pokles dopaminergni transmise, apod.)

Nejlepsi cestou predepisovani 1€kt ve stafi je samoziejmé podrobné posouzeni
lékového rezimu a individualni aplikace znalosti  geriatrické  farmakologie,
farmakoepidemiologie a 1ékovych chyb. Avsak téZko miizeme ocekavat tak detailni znalosti
u primarnich ptedepisujicich 1ékait, nebot” soucasné medicinské a farmaceutické znalosti
jsou pfili§ rozsahlé. Pro primarni preskripni praxi jsou nezbytna jednodussi, obecna
doporuéeni. Zadné obecné pravidlo viak nemiize byt ,,$ité na miru® viem pacientim a lékaf
musi byt obezietny v podminkéch, kdy tato obecna doporuceni neplati a znamenaji pro
pacienta vyznamn¢ riziko.

Jednim z obecnych, specifickych pfistupii geriatrické preskripce je i snaha vyvarovat
se 1é¢ivim s neptfedvidatelnou farmakokinetikou, vysokym rizikem toxicity, vyznamn¢ se
kumulujicim ve starnoucim organismu, lé¢iviim plsobicim casté nezddouci piihody ve stari
nebo akcelerujicim zmény provazejici starnuti (napt. pokles kognitivnich funkci u pacientt
lécenych vysoce anticholinergnimi 1é¢ivy). VétSina téchto 1€kd, které predstavuji nebezpeci



predevsim pro seniory, byla v poslednich 15 letech identifikovana geriatrickymi odborniky a
jsou zndma jako “lé¢iva potencidln€ nevhodnd u seniorti*.

Kapitola 2.- Expertni kriteria 1é¢iv potencialné nevhodnych ve staii

Rozdilné seznamy léCiv potencidlné nevhodnych ve staii byly dosud publikovany:
Beersova kritéria z roku 1991, 1997 a 2003, Mc Leodova kritéria z roku 1997 a Zhanova
kritéria z roku 2001. Kritéria byla nejprve vytvofena pro specifické podminky amerického a
kanadského trhu s vyuzitim v té dobé recentnich evidenci geriatrickych studii. Hlavnim
divodem, proc tato kritéria byla vytvotena, byla klesajici opatrnost ptedepisujicich 1ékait pti
indikaci 1éCiv s vysokym potencidlem rizika pro staré pacienty a jejich rutinni ¢i zcela
zbyte¢né piedepisovani. Predchozi studie prokazaly, Ze vice jak polovina pfedvidatelnych
lékovych chyb vznika jiz pfi procesu preskripce a limitované uziti 1é¢iv potencidlné
nevhodnych ve stafi minimalizuje pravdépodobnost vyskytu nezadoucich ptihod.

Je v8ak nezbytné zdiraznit, ze nevhodnost téchto 1éCiv je relativni ne absolutni a za
uréitych podminek muize byt i potencidlné nevhodné 1é¢ivo velmi ptfinosné pro dan¢ho
pacienta. Termin “potencialn€ nevhodna 1é¢iva” tedy zdaraznuje skutecnost, ze uziti téchto
1é¢iv je spojeno s vyssi pravdépodobnosti nezadoucich piihod u starych pacientii nez u
zména klinickych podminek (napt. akutni medicinsky problém, dehydratace, malnutrice nebo
noveé predepsané 1é¢ivo) muze zvysit riziko zévaznych nezadoucich ucinkii u uzivateli
medicinsky zdivodnéno a mél by byt zaveden peclivy, pravidelny monitoring nezadoucich
ucinkd.

Expertni kritéria 1é¢iv potencidlné nevhodnych ve stafi byla vytvofena s pomoci
statistické Delfi- metody na zakladé konsensu specialistii riznych obort geriatrické mediciny
a farmacie. Ackoliv chybi ucelené evidence tom, ze implemetace téchto kritérii vzdy vede k
lepSim vysledkiim (pravdépodobné i proto, Ze individualni IéCba je nadfazena obecnym
pravidlim), tato skute¢nost nezpochybiiuje klinické vyhody takového ptistupu.

Kapitola 3.- Uziti 1é¢iv potencialné nevhodnych ve stafi u seniori domaci péce v Evropé

Vysledky nasi analyzy pfinesly prvni srovnavaci tdaje o uziti 1é¢iv potencialné
nevhodnych ve stafi na vétSim souboru seniorti domaci péce v Evropé (2 707 senioril
pochézejicich z metropolitnich oblasti 8 evropskych zemi: Prahy- Ceské republiky, Kodané-
Danska, Helsinek-Finska, Reykjaviku-Islandu, Milano/Monzy- Itilie, Rotterdamu-
Nizozemi, Osla- Norska a Maidstonu/Ashfordu- Velké Britanie). Jelikoz v evropskych
podminkach nebyla dosud vytvofena zadna kritéria 1éCiv potencidlné nevhodnych ve stafi,
uzili jsme v nasi studii vSechna dosud publikovana zahrani¢ni kritéria, abychom ziskali co
nejucelenéj$i hodnoceni tohoto problému v Evropé¢.

Ptedchozi studie z USA prokazaly (s uzitim Beersovy metodologie z roku 1997), ze
21% ambulantnich seniorti v roce 2001 a 23% seniorti v péci Medicare v roce 2003 uzivalo
alespon jedno potencidlné nevhodné 1é¢ivo. V naSem souboru jsme ziskali podobné vysledky
(19.8%) pfi uziti vSech publikovanych kritérii, avSak signifikantné nizsi prevalenci (10.4%) s
vyuzitim shodného ptistupu (Beersovych kritérii z roku 1997), v souladu s vysledky mensich
narodnich studii ze severni Evropy a z Itdlie. Vyznamny rozdil byl popsan mezi Ceskou
republikou (jedinou vychodoevropskou zemi v naSem souboru), kde bylo identifikovano 41%
uzivatell potencidlné nevhodnych 1é¢iv, a zdpadni Evropou (15.8%). Dulezité rozdily byly
zdokumentovany také mezi zapadoevropskymi zemémi, kde se prevalence uziti nevhodnych
1é¢iv pohybovala od 5.8% v Dansku do 26.5% v Itélii.



Vysledky nasi studie odhalily n€kolik problematickych oblasti tykajicich se uziti potencialné
nevhodnych 1é€iv v Evropé, které by mély byt dale studovéany:

a/ Je tireba vytvorit specificka evropska kritéria potencialné nevhodnych l1é¢iv

Procento potencidlné nevhodnych 1é¢iv schvéalenych ke klinickému uziti v
jednotlivych evropskych zemich se vyznamné liSilo- od 31.6% 1é¢iv z celkového seznamu
schvalenych v Norsku k 70.9% v Italii. N&které ucinné latky se srovnatelné nebezpe¢nymi
farmakologickymi vlastnostmi (napft. flunitrazepam) byly Casto predepisovany v Evropé, ale
nebyly znamé v USA a Kanad€ a nebyly obsaZeny ve stavajicich kritériich. Specifické
seznamy 1éCiv potencialné nevhodnych ve stafi by mély byt vytvoreny v evropskych
podminkach na podkladé pfedem definovanych narodnich kritérii. Je nezbytné harmonizovat
1 odlisné 1ékové politiky evropskych zemi.

b/ Je tfeba zavést efektivnéjSi zpétnovazebné strategie v oblasti 1é¢iv potencialné
nevhodnych ve stari v fadé evropskych zemi

Vysledky na$i studie potvrzuji vyznamny dopad rozdili v socio-ekonomickém
zazemi, regionalnich marketingovych strategiich a lokdlnich preskripénich zvycich na
prevalenci uziti potencidlné nevhodnych 1é¢iv. V nekterych zemich uc¢inna regulacni opatieni
ptispéla k niz8i prevalenci potencidlné nevhodnych 1é€iv- napt. v Dansku, kde vysledky
spotfeb 1éCiv byly poskytovany piredepisujicim Iékaitim, nebo ve Velké Britanii, kde
Beersova kritéria byla zahrnuta v preskripcnich doporucenich a auditech klinickych
farmaceuti.

Na druhé strané, vysokd prevalence uziti potencidlné nevhodnych léciv byla
zaznamenana v evropskych zemich, kde chybéla specificka regulacni opatieni (Ceska
republika, Italie, Finsko). Nejcastéji uzivana potencialné nevhodnd l1é€iva se vyznamné lisila
v jednotlivych zemich, a to nezavisle na prevalenci hlavnich chronickych onemocnéni- napf.
amiodaron a ticlopidin byly Siroce pfedepisovany v Italii; psychotropni 1é¢iva (amitriptylin,
dlouhodobé-plisobici benzodiazepiny) ve Finsku; pentoxyphyllin, digoxin ve vysSich
davkach a dlouhodobé-ptisobici benzodiazepiny v Ceské republice.

Protoze uziti 1é¢iv potencidlné nevhodnych ve staii predstavuje zpravidla levné;jsi
cestu geriatrické preskripce (z pohledu pifimych ndkladi na Iéky), ndrodni
farmakoekonomické studie zohlednujici celkové naklady na farmakoterapii by mély byt
provedeny s cilem prokazat, zda implementace expertnich kritérii je nakladové-efektivni
v jednotlivych zemich.

¢/ Je tieba racionalniho prijeti expertnich Kkritérii

V nas$i studii jsme potvrdili vysSi prevalenci uziti potencialné¢ nevhodnych Iéciv
v zemich, kde expertni kritéria byla nezndma (Ceska republika) nebo kritizovdna a
nerespektovana (Italie, Finsko). Podobné pii uziti nejnovéjsiho Beersova piistupu z roku
2003 jsme prokazali témét dvakrat vyssi prevalenci vyskytu potencidlné nevhodnych 1é¢iv
nez pii uziti starSich Beersovych kritérii z roku 1997. Tento vysledek miize signalizovat vyssi
opatrnost lékarti k 1éCiviim zahrnutym ve starSich, zndméjsich Beersovych doporucenich.

V budoucnu je tifeba definovat faktory, které ovliviiujici rozhodnuti Iékait uzit
potencialn¢ nevhodna 1éciva. Také rozdily v preskripnich doporucenich, za jakych
podminek lze indikovat potencidlné nevhodnéd 1éCiva, by mély byt sjednoceny v ramci
Evropy.



d/ Je treba dislednéji aplikovat strategie risk-managementu u vysoce rizikovych
starych nemocnych

Nékolik studii z USA potvrdilo, Ze uziti 1é¢iv potencidlné nevhodnych ve stafi
prispiva u starych pacientl k nezddoucim jevim- napft. k Castéj$im polékovym reakcim, ke
zhorSeni funkéniho stavu, k narGstu poskytované zdravotni a socidlni péce a celkovych
nakladl. Nezadouci piihody farmakoterapie jsou Castéjsi u rizikovych starych nemocnych
(napf. svySSim stupném nemocnosti, uZzivajicich vysoky pocet 1ékli, léCenych
psychofarmaky, apod.). VSechny tyto charakteristiky byly vna$i studii potvrzeny jako
faktory vyznamné asociované s uzitim potencialné nevhodnych 1éciv. Vysledky studie tak
upozoriuji na skute¢nost, ze predepisovani vysoce rizikovym seniorim je Casto zatizeno
preskripnimi chybami a zakladni preventivni strategie jsou nedostate¢né uplatiiovany u
téchto pacientu.

Jelikoz jednim z cili 1€katské péce o seniory v Evropské Unii je zajistit srovnatelnou,
bezpe¢nou a vhodnou farmakologickou 1é€bu vS§em nemocnym, pfistupy 1ékové politiky a
regulacni opatieni vztahujici se k uziti 1é¢iv potenciadlné nevhodnych ve stafi by mély byt
v budoucnu harmonizovany v ¢lenskych zemich. Je nezbytné stanovit preskripcni limity pro
1é¢iv, apod. NaSe studie poukazala na vyznamné rozdily v uziti 1é¢iv potencialné nevhodnych
ve stafi v Evropé a na moZnost zlepSit preskripéni zvyklosti v nékterych zemich. Budouci
usili v této oblasti by mélo byt vénovano edukacnim a risk-management strategiim a
farmakoekonomickym a epidemiologickym studiim sledujicim dopad preskripce potencidlné
nevhodnych 1é¢iv na ekonomiku zdravotnictvi.
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Dear Dr Winker:

We would like to thank you and the reviewers for careful evaluation of our work and
for sending us helpful comments. We are delighted our paper was considered by your
Editorial Board and we are grateful for all your important suggestions.

In this letter, we prepared point-to-point reply to all your questions. We revised the
manuscript extensively to comply with all the changes.

Most specifically, revisions were made in the Methods section, where the sampling of
the study and the sample representativeness were described in more detail, and in the
Statistical methods, where the analytical approach is now more specified. All tables and
figures were amended as per your requirements. Table 1 was reformatted to be more
informative of the differences between expert panels” criteria, and we also modified the
Discussion part.

In its present form, the manuscript counts 4 128 words excluding title, abstract,
references, tables and figure legends. It has been prepared in accordance with the Instruction
to the Authors. Each author has seen the final version and approved it for the submission.

Considering all your comments, our manuscript has been substantially improved. We
trust it could receive interest of your Editorial Board and the professional readers of the
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Answer to the Editor

(Editor’s questions were prepared considering comments of 5 independent reviewers)

Abstract

1.

Objective: Please state the population in whom the study was assessed (ie, elderly
home care patients)

In the revised manuscript we use the term “elderly home care patients”. Please refer to the
Abstract (page 2, para 2 of the revised manuscript).

By “retrospective” do you mean this study was conceived after the data were gathered
in a prospective fashion?

The AdHOC (Aged in HOme Care) project was a prospective multicenter project funded by the
EU Commission under the 5th Framework Programme. It was conceived to address the lack of evidence
concerning policy and management decisions about home care services for elderly people. Thus the
primary intent of the AJHOC investigators was to compare the characteristics of the recipients with those
of the home care services they were receiving. A secondary aim of the project was to create a database
that could be used to explore the characteristics of recipients of the community care and to evaluate
many factors relevant to the care for the elderly population in Europe.

The study on potentially inappropriate medication use is an ancillary retrospective study of the
AdHOC project. For this study entire samples of countries collecting the medication data were involved
(8 from 11 countries, 2707 from 3788 patients). We use the term “retrospective” appropriately, but we
decided to clarify this issue better in the METHODS Section:

(see page 5, para 2):
“This is an ancillary retrospective study of the AdHOC (Aged in Home Care) project, a
multicenter project funded by the EU Commission under the 5th Framework Programme (2000- 2003)".

(see page 6, para 1):

“For our analysis, we used the ADHOC study dataset comprising more than 350 of patient-
related variables. Data on medication use was available for entire samples of eight participating
countries (Denmark, Finland, Iceland, Italy, the Netherlands, Norway, United Kingdom, Czech Republic;
in total 2 707 patients).

Results: In JAMA we use the term “patients” rather than “clients.”
In the revised manuscript we use the term “patients” instead of “clients”.

Clarify what you mean by “harmonization procedures” in reference to the EU, for non-
European readers.

Our analysis documented high differences in potentially inappropriate medication use across EU
countries, but also differences in the availability of inappropriate medications, prescribing practices and
guidelines. As one of the principal aim of the EU is to improve practice with uniform rules, a current focus
should be the release of a new regulation which would facilitate a more widespread availability of the
effective and less harmful medications and, on the other hand, to withdraw or establish prescribing limits
to ineffective or harmful medications. There is a lack of uniform prescribing and regulatory standards
across Europe and harmonization of national formularies is necessary. This effort could help ensuring
that there are no disadvantaged or discriminated elderly within the Europe. Our study is the first attempt
to provoke discussion among policy makers in Europe in this area.

We have rephrased the sentences referring to “harmonization procedures” in the manuscript.
Please, refer to the ABSTRACT (page 1, last para):
“Substantial differences in inappropriate medication use in Europe (5.8%- 41.1%) might be a
consequence of different regulatory measures, distinct clinical practices and inequalities in socio-
economic background. Since financial resources and selected patients’ characteristics influence
prescribing behavior, differences in practices need to be targeted with educational strategies and
regulations should be developed that harmonize national drug policies, prescribing guidelines and
feedback strategies”.

See also amended text in CONCLUSIONS (page 17, last para):

“As being one of the current principal aims of the EU to improve practice, rules and regulations
throughout the Europe, the principal issue is to harmonize drug- policy and regulatory measures with
respect to inappropriate medication use (e.g. to withdraw ineffective and/or harmful medications, to
establish prescribing limits for the elderly, to approve safer alternatives, to harmonize prescribing



guidelines, etc). These strategies might better ensure there are no disadvantaged or discriminated
elderly within Europe”.

Text

5.

In the discussion, please clarify that the criteria used identify only errors of
commission and not omission and therefore is not a complete picture of inappropriate
prescribing.

In the previous version of the manuscript we have already avoided using the term ,inappropriate
prescribing”, and rather used “potentially inappropriate medication use“. We agree that the term
snappropriate prescribing” reflect many types of prescribing errors, not only the use of “drugs to avoid”.
In our study as “inappropriate” we define “medications that should be avoided in the aged” and we
analyze only this type of prescribing inappropriateness. Parts of expert panels” criteria related to drug-
drug and drug-disease interactions were not considered in our analysis. We clarified this issue in the
revised manuscript and amended METHODS section (see page 8, para 2):

“To determine the use of potentially inappropriate medications, we adopted explicit criteria
previously published by panels of experts- Beers 1997 criteria’®, its updated version (Beers 2003) ¥ and
McLeod criteria™® (for differences see Table 1), using them separately and all combined. We adopted
only the parts of criteria related to “medications that should be avoided in the elderly” excluding drug-
drug and drug-disease interactions. Thus, our study focuses only on errors of commission (medications
that generally should not be prescribed), and not on other types of prescribing errors (e.g. errors of
omission)”.

Summarize the differences between the 3 sets of criteria, ie, the major differences from
1997 to 2003.

There is a lack of consensus among reviewers in relation to the Table 1. We have elected to
change the format of the table to highlight the most crucial differences between the three sets of criteria.
It is the authors’ opinion that the revised Table 1 is now more informative. We would rather keep this
information in the Table than move it into an appendix- we consider this important for a better
understanding of readers to results of our study presented in Fig.1 and 2.

Please provide a copy of reference 21. Are there additional reports related to this study
dataset in addition to reference 21?
Reference 21 has been published and we attach a pdf file. The full reference is:

Carpenter Gl, Gambassi G, Topinkova E, et al. Community Care in Europe.The Aged in HOme Care
project (AdHOC). Aging Clin Exp Res. 2004; 16(4):259-269.

There are several other publications from the AAHOC research group in press and/or under
evaluation at this time:

Onder G, Landi,F, Gambassi G, Soldato M, Catananti C, Finne-Soveri H, Carpenter |, Bernabei R.
Association between Pain and Depression among Older Adults In Home Care in Europe: Results from
the AgeD in HOme Care (AD-HOC) Project. J Clin Psychiatr. in press

Topinkovéa E, Finne-Soveri U H, Frijters D, Garms-Homolova V, Jonsson P V, Carpenter G |, Sgrbye L
W, Reissigova J, Klan J, Bernabei R. Are the cognitively impaired discriminated in receiving beneficial
interventions and treatments? Lessons from an ADHOC study in 11 European Countries. Dement Geriatr
Cogn Disord. under review

Henrard J-C, Ankri J, Frijters D, Carpenter G |, Topinkova E, Garms-Homolova V, Finne-Soveri U H,
Sarbye L W, Jonsson P V, Schroll M, Ljunggren Gj, Wagner C, Bernabei R. Comparison of home care
delivery for older persons in European countries by an integration index. Health Serv Res. under review

Cooper C, Katona C, Finne-Soveri H, Topinkova E; Carpenter G I, Livingston G. Psychiatric illness and
other determinants of abuse in older adults across Europe: The Ad-HOC study. Br J Psych. submitted

Cooper C, Katona C, Schroll M, Topinkova E, Fialova D, Carpenter G |, Livingston G. Older Adults’
Adherence to Medication in Eleven Countries the ADHOC Study. Am J Ger Psych. Submitted

Provide basic information about how the study sample was obtained, including
participation rate. What does “representatively enrolled” mean here? How
representative is this population of the home care population in these countries? How
do their characteristics differ from those of the elderly population overall (in terms of
prescribing, comorbidity, age, sex, etc)?



In each participating country, the project coordinator identified distinct municipalities providing
formal HC services, and then selected a population that was representative of the country’s urban area.
Patients were included into the study by a computer-driven randomization of all HC elderly 65+ who were
identified in the providers’ records of each municipality area (for each country 405 participants). When
specific services (health and social) were provided by different agencies, sampling was stratified to be
representative of all the services. Based on literature review and statistical power calculation, sample
size of 350 subjects allowed an 80% power to detect significant variations in the outcome variables
within each catchment area (a probability error of 0.05 with a corresponding dropout rate of <15%; NCSS
Pass® 6.0 statistical software).

Tab.1 Characteristics of the AAHOC countries including sampling and refusal rates

Cz Rep Denmark Finland | France | Germany | Iceland Italy Netherlands Norway | Sweden UK
National population
(in thousands) 10,266 5,368 5,194 59,200 82,260 286 57,613 16,200 4,524 8,587 49,138
% 65+ 13,8 14,8 15,2 159 16,6 13,7 18,6 13,9 15 17 15,9
Sampled population
(in thousands) 93,9 718 73 260 655 359 215 735 128 60 2416
% 65+ 19,9 16,5 14,6 155 212 14,2 16,7 12 16 224 15,8

Refusal rate
(%)

18

10

57

0

4

3

1

49

7

38

39

Study sample (all 65+)
(numbers)

428

400

187

311

607

405

412

198

388

250

290

Home care population is characterized by patients with a high degree of frailty and a series of

concomitant healthcare problems. In some European countries, these patients are not offered a full array

of services and in general they are dissatisfied with the quality of care provision. To ensure patients’
participation and attain theoretical participation rates in this setting was difficult. However, the AdHOC
project succeeded to reach sample representativeness in most of the catchment areas. Six of the
participating countries (Italy, Denmark, France, Germany, Iceland, Italy, and Norway) achieved expected
participation rates and characteristics of their samples were fully representative in respect to the
nationally published data on HC population- see references bellow:

Denmark - Kjoeller M, Rasmussen NK: Sundhed og sygelighed i Danmark 2000. Statens Institut for
Folkesundhed p 76-84.

Iceland - Palmi V. Jonsson, HIif Gudmundsdéttir, Fanney Fridbjérnsdéttir, Marianna Haraldsdottir,
pérunn Olafsdéttir, Anna Birna Jensdattir, Ingibjérg Hjaltadéttir, Omar Hardarson, Hrafn Palsson.
Heilsufar, hjukrunarporf og lifsgaedi aldradra sem nutu heimapjénustu heilsugaeslunnar 1997.
Laeknabladid, 2003;89: 313-18.

Italy - F. Lattanzio, 49 Congress of the Italian Society of Gerontology and Geriatrics, Symposium: L'
anziano fragile e la fragilita dei servizi: il Progetto Ulisse, Florence 4 November 2004

Norway - Grue EV, Sgrbye LW. Helse- og omsorgsbehov hos hjemmeboende vurdert i RAI-HC. Pleie-
og omsorgstjenesten i St. Hanshaugen — Ulleval bydel. Oslo: Diakonhjemmets hggskolesenter.
Forskningsrapport nr. 8/1998

Few countries did not reach theoretical requirement for the refusal rate (Czech Republic-18%,
UK- 39%, Netherlands-49% and Finland-57%) mostly as a result of “patients” fears or unwillingness to
be troubled”.
In these countries also comparative data on HC elderly population is missing. The ADHOC project was
the first attempt to obtain such a data. No comparisons therefore can be made with the national data.
Home care elderly population substantially differs from the general community-living elderly population
by higher degree of polymorbidity, polypharmacy, different age and gender structure, etc.

When we used national statistics on elderly popuilation to compare characteristics of national

populations with the ADHOC samples, even the comparison of age/gender structure differed substantially
(see table.1- Comparisons of age and gender structure in the ADHOC samples with national statistics on
elderly population- US Census Bureau 2001, http://www.census.gov/ipc/www/idbpyr.html).

Considering the fact, that prevalence of potentially inappropriate medication use is independent
on comorbidities and the population structure; all samples were finally included into the analysis. Please
refer to the point 10. We also amended the METHODS' section (refer to page 6, para 2).

Tab. 1 Age-gender distribution of the national elderly population and the ADHOC study samples


http://www.census.gov/ipc/www/idbpyr.html

10.

Czech Rep
National population Denmark | Finland | Iceland Italy Netherlands | Norway UK
Male
65-69 34.6% 31.7% 34.3% | 30.5% 32.2% 34.2% 27.8% 31.5%
70-74 30.1% 26.3% 29.6% | 28.2% 28.0% 27.8% 26.1% 27.1%
75-79 21.2% 20.5% | 19.7% | 20.3% | 20.9% 20.3% 22.5% | 21.0%
80+ 14.1% 21.5% | 16.5% | 20.9% | 18.8% 17.7% 23.6% | 20.5%
Total 547424 332441 | 301449 | 14900 | 4364193 901365 282592 | 3904937
Female
65-69 27.6% 25.3% 25.3% | 26.9% 26.6% 26.3% 21.8% 24.7%
70-74 27.7% 22.8% | 25.4% | 25.7% | 25.2% 24.2% 22.3% | 23.5%
75-79 23.9% 20.8% | 21.9% | 20.5% | 21.9% 21.3% 22.4% | 21.0%
80+ 20.8% 31.2% 27.4% | 26.9% 26.2% 28.2% 33.5% 30.8%
Total 875141 460827 | 479818 | 18220 | 6194140 1286523 396022 | 5419643
ADHOC study
Male
65-69 13.3% 4.8% 20.0% | 8.7% 9.8% 2.2% 1.8% 6.8%
70-74 11.1% 13.3% 14.3% | 16.3% 28.8% 13.3% 5.5% 16.2%
75-79 25.6% 25.3% 31.4% | 16.3% 24.8% 22.2% 23.6% 13.5%
80+ 50.0% 56.6% | 34.3% | 58.7% | 36.6% 62.2% 69.1% | 63.5%
Total 90 83 35 104 153 45 110 74
Female
65-69 5.0% 2.2% 7.9% 4.3% 8.9% 3.9% 2.5% 4.7%
70-74 10.1% 7.6% 11.8% | 11.0% 12.7% 20.3% 5.0% 12.1%
75-79 20.7% 13.2% | 16.4% | 16.9% | 20.1% 26.1% 20.9% | 16.7%
80+ 64.2% 77.0% | 63.8% | 67.8% | 58.3% 49.7% 71.6% | 66.5%
Total 338 317 152 301 259 153 278 215
p-value?
male <0.001 <0.001 0.003 | <0.001 | <0.001 <0.001 <0.001 | <0.001
female <0.001 <0.001 | <0.001 | <0.001 | <0.001 <0.001 <0.001 | <0.001

Source: U.S. Bureau of the Census, International Data Base, 2001
2p»value for chi-square goodness-of-fit test

P 5, last para (“computer driven randomization”): Were individuals selected at random,
or were they randomized to an intervention? Please clarify.
Individuals were selected at random. Please refer to our reply in point 8.

Please provide information on comorbid medical conditions, and assess whether these
conditions are correlated with prescribing.

The autors would like to emphazise that by the definition potentially inappropriate medication
use is independent on clinical diagnoses and comorbidities, as stated also by panels of experts
developing the criteria. Higher prevalence of a comorbid medical condition in one country does not
higher prevalence of the use of a medication, indicated to treat this condition (among the other
alternatives).

E.g The prevalence of the use of fluoxetine in individual AdHOC countries does not correlate
with depression rates, because the selection of fluoxetine depends more on prescribing attitudes and
other factors than on the prevalence of the disease.

This fact may be highlighted on several examples from our study:

- use of fluoxetine did not correlate with the prevalence of depression (Fisher's exact test, p-
value ranging from 0,13 (Czech Republic) to 0,99 (Denmark, Finland, Norway))

- use of high dose digoxin did not correlate with chronic heart failure and arrhytmias (Fisher's
exact test , p-value ranging from 0,26 (Czech Republic) to 0,999 (ltaly, Finland, UK,
Netherlands))
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12.

- use of amiodarone did not correlate with the prevalence of arrhytmias (Fisher's exact test,
p-value ranging from 0,24 (Czech republic) to 0,999 (Finland, Netherlands, UK). Similar
findings were obtained for several other inappropriate medications.

The information on comorbid medical conditions in the ADHOC study did not allow a detail
review of appropriateness of the medication use.

1/ some medical conditions were recorded (using MDS-HC tool) as a group of medical
conditions (e.g. rheumatoid arthritis as ,rheumatoid disorders"; schizophrenia as “other psychiatric
disorders”, neurological diseases as “neurological disorders”, etc.).

2/ there was no physicial examination of the patient in the AJHOC project to determine if the
medical condition reported by the patient and recorded in the medical records was diagnosed
appropriately. Thus we cannot exclude, that some medical conditions were underdiagnosed or
inappropriately diagnosed.

On Editor’s reguest, we are providing a table with the most common medical conditions in the
AdHOC sample

Table 2. Comorbid conditions

Cz Rep| Denmark | Finland | Iceland Italy NH Norway UK Totals

428 400 187 405 412 198 388 289 2707

stroke 23,6% 7,8% 12,8% 3,7% 20,4% | 11,6% | 14,2% | 25,3% | 15,0%
chronic heart failure 25,9% 7,5% 38,5% 17,3% | 11,7% | 232% | 29,9% | 20,4% | 20,4%
ischemic heart disease 57,5% 3,0% 34,8% 20,7% | 22,1% | 11,1% | 16,5% | 26,6% | 24,4%
arterial hypertension 54,0% 17,5% 49,7% 472% | 41,7% | 22,2% | 14,7% | 38,8% | 35,8%
diabetes mellitus 32,7% 10,3% 33,2% 12,6% | 14,8% | 21,7% 6,7% 14,2% | 17,2%

chronic pulmonary disorders
(CHOPD, astma, emphysema) 14,3% 6,3% 19,8% 14,1% 10,7% | 13,1% 8,8% 13,5% | 11,9%

atrhrosis/arthritis 61,4% 24,8% 32,1% | 36,5% | 10,0% | 23,7% | 11,3% | 58,1% | 32,1%

hip fracture 13,8% 5,8% 7,0% 6,9% 141% | 3,5% 8,0% 5,2% 8,6%
osteoporosis 24,1% 10,5% 15,5% 19,0% | 11,7% | 157% | 13,1% | 159% | 15,8%
Parkinson disease 7,5% 1,0% 3,2% 3,7% 6,8% 3,0% 2,8% 5,9% 4,4%
dementia 7,7% 3,8% 9,6% 15,8% 17,2% 4,0% 12,9% 9,3% 10,6%

other psychiatric diagnosis 11,9% 5,0% 19,8% 13,8% 1,9% 3,0% 11,9% | 11,1% 9,5%
urinary infection 8,4% 2,5% 11,2% 5,7% 4,6% 6,1% 6,7% 3,8% 5,8%
cancer 10,5% 3,8% 9,1% 7,4% 13,1% | 11,1% 7,5% 6,6% 8,5%

cataract 41,6% 23,8% 23,0% 19,0% 7,0% 21,7% 17,0% 28,0% | 22,6%

To ensure medication data validity, we tested several basic correlations between the mediction
data and comorbid medical conditions. E.g. psychiatric medical conditions were highly correlated with
psychotropic medication use (Pearson Chi- square test, p-value <0.001 in Cz Rep, Denmark, Finland,
Iceland, Netherlands, Norway, UK, only Finland p= 0,1466 did not reach statistical significance by
Fisher's exact); clinically significant depression has been correlated with the use of antidepressants
(Pearson Chi-square test, p-value ranging from <0.001 in Norway to 0.0454 in UK).

Do you have outcomes of patients at 1 year, and can you correlate these with
prescribing?

The highest probability of adverse outcomes of potentially inappropriate medications was
expected in the Czech sample because of the high prevalence of noncompliance, polymorbidity,
polypharmacy and frequent poor economic situation of the patient.

Pilot outcome study was conducted on this population. Use of potentially inappropriate
medications has been significantly associated with the increase in the cumulative number of acute
hospitalization days, but no other negative outcomes appeared to be statistically significant. Preliminary
results have been published as an abstract:

Fialova D, Topinkova E, Vicek J, Gambassi G, Bernabei R. Prevalence, Predictors and
Outcomes of the Inappropriate Drug Prescribing in Frail Community-Living Elderly: Eastern European
Country Study. Pharmacoepidemiology and Drug Safety, 13: S197 (Abstract). 20th International
Conference on Pharmacoepidemiology and Therapeutic Risk Management. Bordeaux, France, 22- 25
August, 2004. (ISSN 1053-8569)

The analysis of outcomes of potentially inappropriate medication use in relation to many aspects
of the population health and service provision will be the subject of further analyses.

For individuals with cognitive impairment, who provided information on medications in
the interview?
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When individuals were cognitively impaired, a formal carer (often the HC nurse) or the informal
carer who knew the person well provided information on the medications used as well as all the other
information during the assessment. The accuracy of the medication information was confirmed by
checking the latest physician’s medication record or if available, patient’s discharge sheet.

P 7: Did assessors use pill bottles, self report, or both to assess medications? How was
>80% compliance assessed? If individuals weren’t compliant with medications how
was that scored?

Information concerning medication compliance was based on self-report and/or on the report of
the informal carer (alternatively the formal carer) who knew the patient well. To get additional
information, also pillboxes we checked (if available).

The authors are aware of the limitations of compliance being assessed by self-report, including
the possible overestimation. On the other hand, there are published studies documenting that cognitively
intact elderly are capable of reporting adherence to medication with a fair degree of accuracy, and that a
simple, direct question is an important way of finding what the client really did with the medication.

As stated in the MDS-HC User Manual, noncompliance was coded when the patient was
“compliant less than 80% of the treatment time considering all medications used in the past 7 days”. A
noncompliance rate of 20-30% is a widely accepted figure in the published literature and for this reason
was considered this rate as the standard in the MDS-HC assessment.

Do you have information on which medications they were noncompliant with, and were
they less likely to be compliant with inappropriate medications (eg, in the Czech
Republic where both rates are high)?

Assessors recorded only overall compliance with all the medications used in the past 7 days. As
such, we do not have information on which medications the patients were noncompliant, nor whether
were less likely to be compliant with inappropriate medications. However, in the Czech sample we
conducted a paralel study aimed at determinig noncompliance with individual medications. Among the
medications with the highest proportion of noncompliant patients, pentoxyphylline reached 0™ position,
with 49% of noncompliant users. Preliminary results of this study have been presented in the abstract
format.

See reference:

Fialova D, Vicek J, Topinkova E, Bohutinska L. Noncompliance prevalence and predictors in Czech
Home Care population with polypharmacotherapy. International Congress on Clinical Pharmacy Final
Programme Abstract Book, ACCP-ESCP Join Meeting “Optimizing Outcomes in Pharmacotherapy”, 28-
30 April, Paris, France

How was medication review assessed? By self-report?

HC patients and their carers were asked if any physician provided at least one comprehensive
medication review during the 6 months preceding the assessment. We amended the text in the
METHODS section; please refer to (page 7, last para):

“During the assessment, it was also documented whether any physician had provided a
medication review in the previous 6 months, and whether patients were compliant with the prescription in
the week preceding the assessment. This type of information was obtained based on self-report (from
the patient and the caregiver).”

P 9: What criteria were used to include or exclude factors in the multivariate model (eg,
P value)? When you include country as a variable, does country interact significantly
with the other factors in the model (in addition to the interaction between poor
economic situation and the Czech Republic mentioned in Table 5)?

The variable was included in the logistic model if both the Wald test and the likelihood-ratio test
were significant (p<0.05). The statistical modeling is described how more in detail in STATISTICAL
section of METHODS. There was heterogeneity in the distribution of all the factors among countries, but
it was expected in our study. Distributions of majority of factors present Table 2. Regardless, prescribing
habits and customary routine seem to exert a much more important role in determing potentially
inappropriate medication use.

There was no collinearity among any of those variables and the country, except for poor
economic situation and Czech Republic. The interaction terms among variables and the country were not
strong when compared with the main effect of the variable (presented in table 5).

How was “poor economic status” defined specifically?
Poor economic status was defined according to the MDS-HC Manual (section P7) as:
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"client could not receive in the past 30 days at least one of the services listed bellow because of limited
financial resources: prescribed medications, heating, medical care, adequate nutrition, home help or
home care”.

See reference: Morris JN, Fries BE, Bernabei R, Steel K, Ikegami N, Carpenter Gl, et al. SAP Ability
Assessment for Older People: The MDS User Manual. The Stationery Office, London. ISBN 0 11 322167
9

P 11, para 2, last sent: Please clarify what you mean by “Created logistic regression
model was statistically significant.” Do you mean the amount of variance it explained
was significant?

By “Created logistic regression model was statistically significant” we were referring to the fact
that the amount of explained variance is statistically significant. In other words, the improvement in fit
that the predictive variables compared to the null model were significant (the model containing only the
intercept term).

P 14, para 1: Please support with references your statement that these medications
could have some indications for older patients.

We are including selected references from national formularies supporting the appropriateness
of the use of some potentially inappropriate medications in different EU countries:

“Amiodarone is used in the treatment of arrythmias particularly when other drugs are ineffective or
contra-indicated. It may be used for paroxysmal supraventricular tachycardias, atrial fibrillation and
flutter, and ventricular fibrillation.”

British Medical Association and Royal Pharmaceutical Society of Great Britain; London 2004 (ISBN: 0
85369 556 3). British National Formulary (47th ed.).

“low-dose amitriptyline (5-10mg/day) is a treatment alternative for the neuropathic pain in the elderly*
Eija Kalso. Neuropaatinen kipu (Neuropathic pain). Suomen Laakarilehti 2004;21-22:2227- Finish
National Formulary.

Ldiazepam in minimal doses (2mg/day) might be used in the aged to treat night leg cramps*
Sérlyfjaskra 2002-2003, Lyfjastofnun 2003 (ISBN 9979-9397-6), pp 1824 (http-www.serlyfjaskra.is) -
Icelandic National Formulary.

Odds ratios are exaggerated when used for common events. Please use the methods of
Zhang and Yu to correct for the overestimation of odds ratios.

The authors agree with the reviewers” comment that in our analysis ORs cannot be interpreted in
the same way as the relative risk. We used the method described by Zhang and Yu and approximated
the relative risks using the corresponding odds ratios obtained from the logistic model, see Table 5.

Discussion
21. You mention that specific criteria for Europe have not been developed. Is there reason

to believe criteria would differ, and if so in what way?

Comparing medications in the US and Canadian lists, results of the US Medical Expenditure
Panel Survey (1996), several EU country-specific guidelines and results of our study, we found important
differences between potentially inappropriate medication use in the EU and US:

1/ several inappropriate medications approved in the US are not approved in Europe (e.g.
trimethobenzaprid, nylidrin, metaxalon, tripelennamin, guanadrel, methocarbamol, oxaprozin,
propanthelin)

2/ several EU countries do not have experience with the use of some potentially inappropriate
medications- e.g. belladonna alkaloids- Italy, hyosciamin- Iceland, pentoxyphylline- Norway; while other
EU countries use these drugs rarely (belladonna alkaloids- Finland, hyosciamin- Italy, pentoxyphylline-
Finland) or frequently (pentoxyphylline- Czech Republic). EU countries differ in approvals for the use of
some potentially inappropriate medications.

3/ There are inappropriate substances not listed in the US and Canadian criteria (e.qg.
flunitrazepam, nitrazepam) that should be included on EU specific list because of similar harmful
properties when compared to medications in expert criteria.

There is no reason to believe that medications deemed potentially inappropriate in the elderly in
the US could be appropriate in Europe. Medication inappropriateness is based on pharmacological
properties of the ingredients, and on health-related risks documented from pharmacoepidemiological
studies. However, the critical issue is the availability of safer alternatives in the European national



formularies. It is likely that economic constraints contribute to inappropriate medication use. For example,
ticlopidine was used consistently across the most of the ADHOC countries, because in all of these
countries (except Norway) clopidrogel, believed to be a safer alternative, was expensive and
economically inavailable.

22. Explain why you use criteria (Beers 2003) that were established after the study was
conducted. Which drugs were added in the 2003 criteria that explained the increase in
rates?

Our retrospective analysis was conducted in 2003 when newer Beers 2003 criteria have been
already published. However, the scientific evidence (pharmacological and pharmacoepidemiological)
explaining the potential inappropriateness of medications newly stated on Beers’s 2003 list appeared in
the literature already 7-10 years ago.

The intent of our study was to estimate the prevalence of substances deemed potentially
inappropriate in the elderly across several European countries with the most recently published sets of
criteria. 2003 Beers’s criteria remain largely unknown among the majority of practitioners and we wanted
to emphazise if drugs exclusively listed in this list (e.g. amiodarone, digoxin in high doses, cimetidine,
fluoxetine daily, short-acting oxybutynin, short-acting nifedipine) are frequently prescribed to the elderly
in Europe. Our study would have little impact on recent European drug policy not having applied the
current sets of criteria.

Newly formatted Table 1 highlights medications added into the Beers’s 2003 list.

23. P 15, last para: Could the differences in prescribing by economic status also be a
function of the physicians treating these patients, or do physicians tend to see patients
of all socio-economic strata?

In our study we focused on patient-related characteristics and we do not have available
information on factors related to physicians. Therefore we cannot answer this question appropriately.

Based on the data concerning medication review by a physician, we could infer that there
appears to be no association between poor economic status and physician’s visit. At least in this case,
the provision of a medication review by physician seems to be rather a measure of feedback control
(case-management) and quality of care.

In European countries, physicians mostly tend to see patients of all socio-economic strata.
Nearly all European citizens do have some form of the National Health Insurance and only few are
privately insured or uninsured.

It is noteworthy that, in many countries, physicians may end up prescribing potentially
inappropriate medications intentionally because safer alternatives are more expensive, both by co-
payment and/or total price. In many countries, thus, these medications remain a preferred choice by
virtue of their cheap price.

Figures and Tables
24. Figures: Please provide numerators and denominators for each data point.
All figures (1, 2, 3) have been amended to include numerators and denominators. Also,
confidence intervals were added in Figure 1.

25. Tables 2, 3, 4: Provide n’s for all percentages.
Numbers are now included in tables 2, 3 and 4.

26. Figure 3: Provide actual values for point estimate and confidence intervals. Do not
connect the data points since that implies that the data points are connected when in
fact they are discrete points.

Figure 3 has been modified as requested.

Statements

27. Provide a statement from one author who is independent of any commercial funder (eg,
the principal investigator), that she or he “had full access to all the data in the study
and takes responsibility for the integrity of the data and the accuracy of the data
analysis.”

28. The role of the funding organization or sponsor in the “design and conduct of the
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MDS-HC verze 2.0

Piiloha VIb. Standardizovany dotaznik “Minimalni soubor udaji pro domaci péci, inter-RAI
Corp. ® (Ces.verze)

MINIMALNI SOUBOR UDAJU PRO DOMACI PECIO

MINIMUM DATA SET - HOME CARE (MDS -HC) Verze 2.0 v ¢eském jazyce

Hodnoceni stavu v uplynulych 3 dnech,

pokud neni udano jinak (nebo od posledniho vySetieni, pokud bylo provedeno pfed méné nez 3 dny).

SEKCE AA.

JMENO A IDENTIFIKAGNI UDAJE

1.

Jméno klienta

a. pfijmeni b. jméno c. inicialy

2.

Cislo zaznamu Klienta (identifikaéni kod)

SEKCE BB. OSOBNi UDAJE (Vyplite jen pii prvnim kontaktu)

1. [ Pohlavi L 1. muz 2. zena
2. | Datum narozeni den, mésic, rok
3. |Rassa | 1.bila (kavkazska)
.10. jing, specifikujte .............
4. | Rodinny stav v 1o SVODOANY/ SVODODNE 4. rozlouceny/a
............. 2. Zenaty / vdana creeneeneennns . TOZVEdENY &
............. 3. vdovec/ vdova S e 3y [
5. | Matersky jazyk creeneeneene 1. CEStiNG
.............. 2. jiny, specifikujte .........c.ccocnrene..
6. | Vzdélani Pocet let Skolni dochazky
(nejvyssi ukoncené) I:I
zatrhnéte, pokud plati
.............. 1. vy88i pomaturitni vzdélani s 2. UKONEENE VySOkOSkoISké
7. | Pravni odpovédnost a. klient ma opatrovnika
.............. 0.ne rere12@NO
b. klient vyslovil pfani neprovadét nékteré léebné vykony (napf. neresuscitovat, nehospitalizovat)
.............. 0.ne s 12@N0
CC. INDIKACE PRO DOMACI PECI (vypliiujte jen pfi prvnim vySetieni)
1. | Datum (opakovaného) zahajeni péce den, mésic, rok | | | | |
2. | Ddvod pro odeslani Zaskrtnéte pouze jednu z uvedenych moznosti
.............. 1. pohospitalizatni péce <eeneeeenee4. ZhOdnoCEN] indikace doméci péce
............. 2.dlouhodoba domaci péce ceeneemeeenD. denni péce (stacionar)
.............. 3. navrh vhodného umistnéni JEO o1y 10
3. | Cile péce Zaskrtnéte, co si klient nebo rodina mysli (u kazdého poli¢ka uvedte bud' 0 = ne nebo 1= ano)
.............. a. odborna o3etfovatelska péce creeeneennne.d. €dUkace klienta/rodinnych pfisludnikd
.............. b. sledovani k pfedchazeni komplikacim ... €. respitni péce
.............. c. rehabilitace ceenreeenenn 1. paliativni péce
4. | Doba od posledni hospitalizace Uvedte dobu od ukonéeni posledni hospitalizace, pokud byl klient v uplynulém pdl roce
hospitalizovan. Zaskrtnéte pouze jednu z uvedenych moznosti.
.............. 0. z&dna hospitalizace seeereennes 3. propustén pfed 15-30 dny
.............. 1. od propu$téni méné nez tyden seeereenn . pied vice nez mésicem
.............. 2. propustén pred 8-14 dny
5. | Kde klient bydlel v dobé zahajeni péce Viyberte pouze jednu z uvedenych moznosti.
............. 1. vlastni doméacnost bez sluzeb veveeennnnn b, Ustavni péCe (LDN, oSett.l0zko)
............. 2. vlastni domacnost + sluzby v domacnosti ..............5. domov ddchodcu
............. 3. diim s pe€ovatelskou sluzbou ceeneeeeneen0. NG
6. | S kym klient zil v dobé zahajeni péce Vlyberte pouze jednu z uvedenych moznosti.
............. 1. v jednoclenné doméacnosti (sam) ceeeeeneen . S dEtMI
............. 2. s manzelem/manzelkou ceneeneenD. 8 JiNyMi 0SObaMI
............. 3. s manZelem a dalSimi osobami <rveneeee.B. SKUPINOVE bydleni (DD ap.)
7. | Predchazejici pobyt v LDN /DD Pobyt v LDN, DD nebo 08. Ustavu v poslednich 5 letech pfed zahajenim sluzeb domaci péce
cap4 ] O0.ne .. 1. ano
8. | Prestéhovani V poslednich 2 letech se klient prestéhoval
............ 0.ne v 1..@NO

Zacatek vySetieni (hodina,min):

®interRAI
Ceska verze Geriatricka klinika, 1.1¢kafska fakulta UK Praha

Konec vySetfeni (hodina,min):
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MDS-HC verze 2.0

SEKCE A. INFORMACE O VYSETRENI
1. | Datum vySetieni Den, mésic, rok | | | |
2. | Divod vysetieni Vlyberte pouze jednu z uvedenych moZnosti
........... 1. vstupni hodnoceni ceeneeeeneene D, PO propusténi z nemocnice
........... 2. kontrolni hodnoceni ceneeeeneens 0. i ZMENE stavu
........... 3.hodnoceni v pravidelnych intervalech  ..............7. jiné
........... 4. 30 dnd pred ukoncenim péce
SEKCE B. KOGNITIVNI FUNKCE
1. | Pamét — vybavnost Kédujte pro kazdou polozku na zakladé Vaseho posouzeni nebo dostupnych informaci
CAP 8 a. Kratkodoba pamét bez poruchy, vybavuje si idaje po 5 minutach
.............. 0. pamét bez poruchy vereerneeeneens 1. poOruchy paméti
b. Proceduralni pamét bez poruchy (dokaze provést véechny nebo téméF vSechny kroky
vicestupriové ¢innosti/lkolu bez napovédy)
.............. 0. pamét bez poruchy ceeeeeneenenees 1. poOruchy pameéti
2. | Schopnost rozhodovat se v bézném a. Jak se klient rozhoduje v bézném zivoté (napf.kdy ma vstavat, jist, co si oblece, co bude délat)
Zivoté Vyberte pouze jednu z uvedenych moZnosti
CAP3 0. NEZAVISLY - samostatn&, smysluplné a bezpegné se rozhoduje
CAPS 1. OMEZENA NEZAVISLOST - potiZe v novych situacich
CAP26 2. MINIMALNI PORUCHA - v nékterych situacich nevhodna/nebezpe&na rozhodnuti.
VlyZaduje ob&as napovédu nebo dohled.
............. 3. STREDNI PORUCHA - rozhoduie se patné, vyZaduje dohled
............. 4. TEZKA PORUCHA — rozhodnuti téméF nikdy/nikdy negini
b. Zhoreni rozhodovacich schopnosti v uplynulych 90 dnech (od minulého vy3etfeni)
............... 0.ne ceereeneeea 1@NO
3. | Pfiznaky deliria a. Nahla porucha nebo zména psychickych funkci za poslednich 7 dni ( napf. neschopnost udrzet
CAP 4 pozornost, uvédomovat si prostiedi, vyjadfovat se koherentné, vyrazné kolisani v pribéhu dne)
CAPS | 0.ne 1.ano
CAP 15
CAP 26 b. V poslednich 90 dnech (od minulého vySetfeni) byl klient agitovany nebo dezorientovany do té
miry, Ze to ohrozovalo jeho bezpeénost nebo byl nutny dohled
............... 0.ne cerreeneeenn1..@N0
SEKCE C. SCHOPNOST KOMUNIKOVAT / SLUCH
1. | Sluch S naslouchadlem, pokud ho klient pouziva. Vyberte pouze jednu z uvedenych moznosti.
CAP5 0. SLYSI DOBRE - béznou fet, televizi, telefon, zvonek
........... 1. MINIMALNI PORUCHA - potize, neni - li v klidném prostredi
........... 2. SLYSI JEN ZA ZVLASTNICH PODMINEK - druh4 osoba musi miuvit hlasité a zfetelné
........... 3. TEZKA PORUCHA — prakticka hluchota
2. | Vyjadfovaci schopnosti Zda/ jak je klient schopen sdélovat informace jakymkoli zplisobem. Vyberte pouze jednu z uvedenych
CAP5 moznosti.
........... 0. DOBRE - dokaze sdélit informace bez potizi
........... 1. OBVYKLE LZE POROZUMET - obtize najit slova nebo dokongit myslenku NEBO Mé-li dost
Casu, Ize porozumét bez dotazovani.
........... 2. CASTO LZE POROZUMET - obtize najit slova, dokon¢it my$lenku, vyZaduje pomac.
........... 3. NEKDY LZE POROZUMET - schopnost omezena na zakladni komunikaci
........... 4. ZRIDKA/ NIKDY NELZE POROZUMET
3. | Schopnost porozumét ostatnim Zda / jak je klient schopen porozumét slovnim informacim. Vyberte pouze jednu z uvedenych
CAP 1 moznosti.
cAP2 0. ROZUMI
CAPS ] 1. OBVYKLE ROZUMi - uniknou nékteré dasti/obsah sdéleni, ale nevyzaduje vysvétiovani.
........... 2. CASTO ROZUMI — uniknou nékteré ¢asti/obsah sdéleni, s vysvétienim &asto porozumi.
........... 3 NEKDY RO;UMI' - reaguje jen na jednoduché konkrétni otazky a pokyny.
........... 4. ZRIDKA/ VUBEC NEROZUMI
4. | Zhorseni schopnosti komunikovat Zhor$eni schopnosti vyjadfovat se nebo porozumét ve srovnani se stavem pred 90 dny(nebo od
minulého vySetteni)
............... 0.ne ceereeeneeneen1..@NO
2
®interRAI

Ceska verze Geriatricka klinika, 1.1¢kafska fakulta UK Praha

Oct 99/sf




MDS-HC verze 2.0

SEKCED. ZRAK
1. | Zrak Zrakové schopnosti za pfiméfeného osvétleni a s korekci brylemi. Vyberte jednu z uvedenych
CAP 6 moznosti.
........... 0.DOBRY - vidi drobné detaily, b&Zny novinovy tisk
........... 1.MIRNA PORUCHA - vidi pouze titulky
........... 2.STREDNI PORUCHA - nepredte titulky, rozeznava predméty v okoli
........... 3.TEZKA PORUCHA - rozeznani predmétil nejisté,sleduje o&ima pohybuijici se predméty/osoby
........... 4. VELMI TEZKA PORUCHA - viibec nevidi nebo jen obrysy, svétlo, barvy.O&ima nesleduje
pohyb pfedmétu
2. | Zrakové omezeni/ potize Vidi " halo " nebo prstence kolem svétel, musky, zablesky nebo "zaclony".
CAP6 ] 0.ne 1.ano
3. | ZhorSeni zraku Zhorseni zraku v poslednich 90 dnech (od posledniho vySetfeni)
caAp6 O.ne 1.ano
SEKCE E. NALADA A CHOVANI
1. | Indikatory deprese, Uzkosti a smutné U kazdé polozky a-i zaznamenejte pfitomnost pfiznaki v poslednich 3 dnech bez ohledu na jejich
nalady pfi¢inu. Koduijte nasledovné:
CAP 10 0. pfiznak nepfitomen v uplynulych 3 dnech
CAP 26 1. pfiznak pFitomen 1-2 dny
2. pfiznak pfitomen denné (vSechny 3 dny)
............. a. POCIT SMUTKU, DEPRESE ( Zivot nestoji za nic, nema smysl, klient je nepotiebny, radéji
by nebyl nazivu)
.............. b. PRETRVAVAJICI VZTEK NA SEBE NEBO NA DRUHE (snadno se rozzlobi, zlobny pfi
pijimani péce)
.............. c. NEOPODSTATNENE STRACHY/UZKOSTI (z opusténi, samoty, z druhych lidi)
.............. d. OPAKOVANE STIZNOSTI NA ZDRAVOTNI STAV (pt. trvale vyhledava zdravotni pédi,
pfehnané zaméfeni na télesné funkce)
.............. e. OPAKUJICI SE UZKOSTNE POTIZE (pt. trvale se dozaduje pozomosti, ujistovani o
rezimu, jidle, oblékani, ve vztahu k druhym)
.............. f. SMUTNY, BOLESTNY CI USTRASENY VZHLED
............. g. OPAKUJICI SE PLACTIVOST, LITOSTIVOST
............. h. VZDANI SE OBLIBENYCH CINNOSTI ( pt. dlouhodobych konitkd, ztrata socialnich
zajmu, strani se rodiny nebo pratel)
.............. i. OMEZEN{ SOCIALNICH VZTAHU
2. | HorSeni nalady Ve srovnani se stavem pred 90 dny se poruchy nalady zhorsily.
............... 0.ne ceeneeneea 1@NO
3. | Poruchy chovani Zaznamenejte pfitomnost pfiznak( a moznost je ovlivnit. Pro kazdou polozku a-e vyberte jedno
CAP9 z nasledujicich hodnoceni:
CAP 26 0. pfiznak v uplynulych 3 dnech nepfitomen
1. pfiznak pfitomen, snadno Ize ovlivnit.
2. pfiznak pfitomen, obtizné ovlivnitelny
............ a. BLOUDEN] - pfechazeni bez pfiginy, nedodrzuje bezpeénost
............ b. SLOVNI AGRESE A OHROZOVANI - ohrozuie, kfiéi, nadava druhym
............ ¢. FYZICKA AGRESE - bije, $krabe, ohrozuje, sexualné zneuziva ostatni
............ d. SPOLECENSKY NEVHODNE/ NEKLIDNE CHOVANI - zneklidfiujici nepfijemné zvuky,
hlu€nost, sebeposkozovani, sexualni chovani ¢i odhalovani se, nevhodna manipulace
s jidlem nebo vykaly, prohrabavani cizich véci, porucha cyklu spanek/bdéni rusici ostatni
............ e. ODMITANI PECE - klient odmita léky, injekce, cviceni, pomoc v ADL, jidlo, hygienu,
polohovani ap.
4. | HorSeni behavioralnich symptomu Behavioralni symptomy se zhorsily nebo jsou hiife tolerovany rodinou ve srovnani se situaci pred 90
CAP 26 dny.
.......... 0. nezhorsily, beze zmény cerereneeenen1.@N0
3
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SEKCE F. SOCIALNi INTEGRACE

1. | Zapojeni a.Klient snadno vychazi s jinymi lidmi (tj.rad travi ¢as ve spoleénosti druhych lidi)
.............. 0.ano ceveeneeneee 1.NE

b. Klient udava konflikty a hadky se Eleny rodiny a pfateli

.............. 0.ne cerereennennn: 1.@N0O
2. | Zména spolecenskych aktivit Doslo u klienta ke zméné ve spole¢enskych aktivitach (nabozenskych, politickych, pracovnich nebo
CAP 12 jinych) oproti situaci pred 90 dny (nebo od posledniho vy3etfeni). Jak tyto zmény klient proZiva.

Zaskrtnéte jednu z uvedenych moznosti.
............. 0. nedoslo ke zméné

............. 1.aktivity omezeny, neni frustrovan
............. 2.aktivity omezeny, negativné proziva

3. | Socialni izolace a. Jak dlouho béhem dne (dopoledne a odpoledne) je klient sam v byté. ZaSkrtnéte jednu
CAP 12 z uvedenych moznosti.
cap22. 0. nikdy, téméf nikdy

............. 1.asi jednu hodinu
............ 2. delSi dobu (pf. celé dopoledne)
............. 3. stale

b. Klient udava, ze se citi osamély.
............. 0.ne vevererenenn1.AN0

SEKCE G. SLUZBY POSKYTOVANE RODINOU A LAIKY

1. | Dvé nejdulezitéjSi pecujici osoby Jména pecujicich osob

(A) a. prjmeni ....ccocevveerccrieccerennns DJMENOD ..o
Primarni pecovatel(A)
a (B) C. pHijmeni.....ccccccevverriiiercierninnn, d. JMENO ..o
Sekundarni pecovatel (B)

CAP 22
Do kazdé kolonky v obou sloupcich vypliite odpovidajici udaj. (A) (B)
Prim. | Sek.
e. klient Zije s pe¢ovatelem ve spole¢né domacnosti
...... 0ano .......l.ne weeeeenn.2. 0 Klienta nikdo nepeduje
(vtom pfipadé otazky f-i pfeskoCte) | s | oo
f. vztah ke klientovi (do kazdého sloupce uvedte, co plati)
........ 0.syn/dcera,snacha/zet ceeeneeneens 2. jiny pFibuzny
........ 1. manzel/ka <.eeeeeeee 3. NEPIibUZNY (SOUSE, pitel)
Oblasti pomoci: — ........... 0.pomaha ... 1. nepomaha
(zaznamenejte u kazdé polozky g-i do obou sloupcti)
g.—rada nebo psychologickd podpora | s | e
h.-lIADL &innostt e | e
i. —sebeobsluha, ADL éinnosti e | e
4
®interRAI

Ceska verze Geriatricka klinika, 1.1¢kafska fakulta UK Praha

Oct 99/sf




MDS-HC verze 2.0

V piipadé potreby je pecujici ochoten (a schopen) pomoc rozsirit
(zaznamenejte u kazdé polozky j-| do obou sloupci)
......... 0. 0 vice nez 2 hod denné .......1.01-2 hod denné 2. nelze zvysit

j. = psychologicka podpora
k. —IADL péce
|. — ADL péce

2. | Situace pecujici osoby

Zatrhnéte vSechny polozky, které plati.

a pecujici osoba nem(ize pokracovat v péci (pf. pro zhor$eni zdravot.niho stavu)
...b. pe€ujici neni spokojen s pomoci od ostatnich ¢lend rodiny a pratel

............. c. pecujici vyjadfuje pocity stresu, zlosti nebo deprese

............. d. nic z vySe uvedeného

3. | Rozsah laické pomoci
(zaokrouhlené na celé hodiny)

Uvedte rozsah péce pfi instrumentélnich a sebeobsluznych aktivitach poskytnutych
rodinou, prateli a sousedy souhrnné za v3edni a vikendové dny v uplynulych 7
dnech

a. celkovy pocet hodin péce za poslednich 5 vSednich dnl
b. celkovy pocet hodin za uplynuly vikend
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SEKCE H. FUNKCNI STAV

v instrumentalnich ¢innostech (IADL) za poslednich 7 dni
v zakladnich sebeobsluznych ¢innostech (ADL) za posledni 3 dny

1. | Provadéni IADL ¢innosti — Kddujte schopnosti klienta v béznych ¢innostech v domacnosti a mimo domov za poslednich 7dnu. U poloZek a - g se
vyjadrete k obéma sloupciim (A) i (B)

(A) SAMOSTATNOST PROVADENI IADL v poslednich 7 dnech
0. NEZAVISLY - provadi samostatné bez pomoci
1. S MALOU POMOCI — ob&asna pomoc
2. VYRAZNA POMOC - pomoc nutné vzdy
3. PROVADI DRUHA OSOBA
8. CINNOST NEPROVADENA
(B) KOD OBTIZNOSTI IADL - jak obtizné je (by bylo) pro Klienta provést ¢innost samostatné
0. ZADNE POTIZE
1. MIRNE OBTIZNE - potebuje pomoc, provadi pomalu, s (inavou, s bolesti
2. VELMI OBTIZNE - velmi omezena / #4dn& schopnost zapojit se do &innosti

CAP2, CAP4 (A) (B)
a.PRIPRAVA JIDLA - jak si klient pfipravuje jidlo (jidelni¢ek, vareni, pfiprava potravin, pouzivani nastrojli, servirovani) Provadéni | Obtiz
nost

b. BEZNE DOMACI PRACE - jak vykonava bézné prace v byt& nebo domé (myti nadobi, vysavani, stlani, uklizeni, prani) a.

c. NAKLADANI S PENEZI - jak Klient plati Géty, udrzuje vyrovnany rozpoget domacnosti b.
d. UZIVANI LEKU - jak je Klient schopen uzivat [éky (pamatovat si, kdy uZivat a jejich nazvy, otvirat lahvicky, uZivat ¢
spravnou davku, aplikovat masti, injekce d.

e. TELEFONOVAN - jak klient telefonuje, odpovida na zavolani (s pomckami p. zesilovadem zvuku, velké Gislice) e.
f. NAKUPOVANI - jak si klient obstarava nakupy potravin a potfeb pro domacnost (pf. vybér zbozi, placeni, donaska) f
g.

g. CESTOVANI - jak klient cestuje do mist, kam nedojde pésky (fizeni vozidla nebo vefejnou dopravou)

2. | PROVADENI ADL CINNOSTI - nasleduiici otazky pokryvaji schopnosti klienta provadét zakladni sebeobsluzné vykony v uplynulych 3 dnech.P¥i
hodnoceni zohlednéte vSechna provadéni dané Cinnosti. Provadi-li klient ¢innost samostatné, zaznamenejte téz potfebu slovni pobidky nebo dohledu.

NEZAVISLY - pomoc ani dohled neni tfeba NEBO byly poskytnuty nejvy$e 1-2 x za uplynulé 3 dny

PRIPRAVA CINNOSTI - pomoc pouze formou pfipravy pfedméti (napF. oblegeni, hygienickych potfeb) 3x a vicekrat za uplynulé 3 dny

DOHLED - dohled, pobizeni nebo népovéda poskytnuty 3 a vicekrat NEBO dohled plus fyzickd pomoc nejvy3e 1-2 x za uplynulé 3 dny

MALA POMOC - fyzicka pomoc 3 a vicekrat ( pF.pohyb kongetinami) NEBO 1 epizoda vét$i pomoci (celkem pomoc nutn nejvyse 3x)

ZNACNA POMOC - klient provadi vice nez 50 % ¢innosti, je viak nutna fyzicka pomoc 3 a vicekrat bud pfi pohybu celého t&la NEBO

provadéni €innosti druhou osobou av3ak ne kazdy den. Tyka se uplynulych 3 dnd.

5. MAXIMALNI POMOC - Klient schopen vykonat méné nez 50 % &innosti, vyZzaduje pomoc 2 osob pHi posazovani nebo postavovani NEBO
pomoc zcela druhou osobou 3 a vicekrat

6. UPLNA ZAVISLOST - &innost provadéna druhou osobou kazdy den

8. CINNOST NEBYLA PROVADENA

bl

CAP 1, CAP4, CAP 19, CAP26

.......... a. POHYBLIVOST NA LUZKU - zahrnuje zmény polohy, ota¢eni, posazovani

.......... b. PRESUNY - z kiesla/voziku do luzka a zpét, postaveni (nezahrmuje do/z vany a WC)

.......... c. POHYBICHUZE PO BYTE - véetné schopnosti pohybovat se na voziku

............ d. POHYB MIMO BYT/DOMOV - véetné schopnosti pohybovat se na voziku

.......... e. OBLEKANi HORNi POLOVINY TELA - zahrnuje oblékéni i sviékani bézného denniho oblegeni véetné ortéz/protéz

.......... f.  OBLEKANI DOLNi POLOVINY TELA - zahrnuje oblékani i sviékani b&Zného denniho obleceni vetné ortéz/protéz

.......... g. NAJEDENI - zahruje pfijem potravy jakymkoli zptisobem (véetné sondy)

............ h. POUZITi TOALETY - zahrnuje pouziti WC, pokojového WC, misy, urinalu, pfesun na toaletu, o€istu po vyprazdnéni, vyménu plen/
pradla, manipulace s katetrem nebo stomii

.......... i. OSOBNI HYGIENA - zahrnuje Eesani, &i$téni zub, holeni, umyti a osuseni obliéeje/rukou a perinea (nezahrnuje koupani/sprchovani)

.......... j. KOUPANI - zahrnuje sprchovani nebo koupani ve vané a umyvani véech &asti téla (Nezahrnuje myti vias(i a zad). Kéduite podle
nejvétsi zavislosti v uplynulych 7 dnech.

3. | ZhorSeni ADL schopnosti Schopnost vykonévat ADL €innosti se zhorSila ve srovnani se stavem pied 90 dny.
capt L 0.re L. 1. ano
CAP4
4. | Obvykly zpisob pohybu a. pohyb v mistnosti, budové (zaskrtnéte jednu z uvedenych moznosti)
.......... 0. bez pomlicky ceeeeenee 3. elektricky vozik
.......... 1. shilkou weeeueeeee 4. mechanicky vozik
.......... 2. s berlemi/choditkem veveennn. 8. aktivitu neprovadi
a. pohyb venku mimo diim (zaskrtnéte jednu z uvedenych moznosti)
.......... 0. bez pomlicky v 3. elektricky vozik
.......... 1. shlkou veveeeeere 4. mechanicky vozik
.......... 2. s berlemi/choditkem ceeneeen 8. aktivitu neprovadi
6
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5. | Chuze po schodech Zhodnotit, jak v uplynulych 3 dnech klient chodil nahoru a dolli po schodech (ev. s oporou o zabradli).
CAP3 Pokud po schodech nechodi, zhodnotte, zda a jak by byl €innosti schopen. Zaskrtnéte jednu moznost.
.......... 0. nahoru a dol(i bez cizi pomoci seeneeeeees 3. NECHO, ale mohl by s pomoci
.......... 1. nahoru a dold s pomoci veeereeeen 4. nECHOdI @ NeNi toho schopen
............ 2. nechodi, ale mohl by bez pomoci ceereeeene 8. NEIZE pOSOUdit
6. | Fyzicka aktivita a. Jak casto za poslednich 30 dnd klient vychazi ven z bytu (bez ohledu na délku vychazky)
capz | L 0. kazdyden L 2. 1den v tydnu
Cap4 1.26dnivtydnu L 3. nevychazi
b. Pocet hodin fyzické aktivity v uplynulych 3 dnech (pf. chlize, Uklid, cviCeni)
......... 0. 2 avice hodin ceeeenee. 1.méné neZ 2 hodiny
7. | Funkeéni potencial Zaskrtnéte kazdou polozku, ktera plati
cap2 L a. Klient v&fi, Ze by se jeho sobéstaénost mohla zlepsit (ADL, IADL, pohyblivost)
....... b. pecujici osoba véfi, Ze by se sobéstacnost klienta mohla zlepsit (ADL, IADL,pohybl.)
.......... c. dobréa prognéza zotaveni, |lze oCekavat zlepSeni zdravotniho stavu
.......... d. NIC Z VYSE UVEDENEHO
SEKCE|. KONTINENCE
1. | Kontinence mo¢i a.  Schopnost klienta ovladat vyprazdiiovani moci v uplynulych 7 dnech (od posledniho vySetfeni)
CAP 4 s pom0ckami (pf. katetr, rehabilitaéni program). Vyberte jednu z uvedenych moZnosti
CAP 26
Capso 0. KONTINENTNI - pIn& ovlada, nepouziva Katetr, pfi Gniku nékolika kapek nedojde k
promoceni spodniho pradla
............ 1. KONTINENTNI S MOCOVYM KATETREM nebo jinym sbémym systémem
............ 2. OBVYKLE KONTINENTNI - Gnik mogi nejvy3e jedenkrat za tyden a méné
........... 3. OBCAS INKONTINENTNI - inik mogi 2 a vicekrat tydné ale ne denné
............ 4. CASTO INKONTINENTNI - tinik mogi denné, ale obéas mo&eni ovlivni
.......... 5. ZCELA INKONTINENTNI - chybi volni kontrola mo&eni, pomogeni nékolikrat denné
.......... 8. NELZE HODNOTIT - neni vydej modi z uretry (pf. epicystostomie)
b.  Za uplynulych 90 dni doslo u klienta ke zhorSeni kontinence.
.......... 0. ne w1 @N0
2. | Pomlcky pro inkontinentni Zaskrtnéte vSe, co plati pro poslednich 7 dni (od posledniho vySetreni)
CAP3O | a. pouziva absorpéni pomtcky (podlozky, pleny, kalhotky, urinal)
.......... b. zaveden permanentni katetr
.......... c. NIC Z UVEDENEHO
3. | Kontinence stolice Jak klient ovladal vyprazdnovani stolice v poslednich 7 dnech (od posledniho vySetfeni)
capty | 0. KONTINENTNI - pIn& ovlada vyprazdriovani stolice
cap29 L 1. OBVYKLE KONTINENTNI - epizody tniku stolice méné nez 1x tydné
.......... 2. OBCAS INKONTINENTNI - tnik stolice 1x tydné
.......... 3. CASTO INKONTINENTNI - tinik stolice 2-3x tydné
.......... 4. ZCELA INKONTINENTNI - inkontinence stolice (téméf) vzdy

SEKCE J. NEMOCI A DIAGNOZY

policko nevypinéno - onemocnéni nepfitomno
1. onemocnéni pfitomno, neléCeno ani nesledo
2. onemocnéni_pfitomno, lé¢eno nebo sledova

Onemocnéni pfitomno/ diagnostikovano lékarfem a ovliviiuje stav klienta, vyzaduje l1é€bu nebo zmirnéni potizi. Uvedte téz nemoci, které vyzaduji
dispenzarizaci nebo byly diivodem hospitalizace. Tyka se obdobi uplynulych 90 dnii (nebo od posledniho vysetfeni). Vyjadrete se ke kazdé poloZce.
Pokud neni pfitomno Zadné onemocnéni, zaskrtnéte ac (nic z uvedeného)

vano sestrou pro domaci péci
no sestrou pro doméaci péci

1. | Onemocnéni KARDIOVASKULARNI p. osteopordza p. |
CAP4 a. cévni mozkova pfihoda a. SMYSLY
CAP 15 b.  srdecni selhani/méstnava srdecni slabost | b. g. katarakta q.
521}; ég c. ischemicka choroba srde¢ni C. r. glaukom r.
CAP 26 d. arterialni hypertenze d. )
e. nepravidelny puls (arytmie) e. PSYCHIATRICKE s,
f. onemocnéni perifernich cév f s. jakakoliv psychiatricka diagnéza
NEUROLOGICKE 9 INFEKCE L
g. Alzheimerova demence h t.  HIVinfekce v
h. jiné demence i . u. pneumonie w
i.  trauma hlavy = v. tuberkuldza -
j- hemiplegie/hemiparéza L w. mocova infekce (v poslednich 30 dnech)/
k. roztrougena skler6za k. JINE ONEMOCNEN| X.
. parkinsonismus l x.  malignita (v poslednich 5 letech), ne kozni tumory Y.
y. diabetes mellitus z
POHYBOVEHO SYSTEMU m. z. emfyzém /JOCHBP/ astma aa.
m. artroza/ artritida n. aa. selhani ledvin ab.
n. zlomenina horni ¢asti stehenni kosti Y ab. tyreopatie (hyper nebo hypofunkce) ac.
0. jiné zlomeniny (zapésti, obratlli aj.) ac. NIC Z VYSE UVEDENEHO
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2. | Jiné soucasné nebo podrobnéjsi
diagnodzy (uvedte kod X. mezinarodni
klasifikace nemoci)

alo|o|e

SEKCE K. ZDRAVOTNI STAV, POTiZE A PREVENTIVNi OPATRENI

1. | Preventivni opatfeni
CAP 25

Zaskrtnéte v8e, co plati. Tyka se uplynulych 2 let.

......... a. méfeni krevniho tlaku

.......... b.ockovani proti chfipce

.......... c. vySetfeni stolice na pfitomnost krve nebo preventivni koloskopie
.......... d. U ZEN - vy3etfeni prsii nebo mamografie

.......... e.NIC Z UVEDENEHO

2. | Zdravotni problémy pfitomné 2 a vice
dni

CAP 14

CAP 23

CAP 29

Zadkrtnéte vSechny zdravotni potiZe pfitomné 2 a vice dnl za 3 posledni dny.
.......... a. prijem

.......... b. obtizné moceni nebo nykturie 3 a vicekrat za noc

.......... c. horecka (nad 38 st.)

.......... d. ztrata chuti k jidlu

.......... e. zvraceni

.......... f. NIC Z UVEDENEHO

3. | Zdravotni problémy
CAP 13
CAP 23
CAP 26
CAP 29

Zaskrtnéte vSechny zdravotni potize pritomné kdykoli béhem poslednich 3 dnu.

FYZICKE ZDRAVi

.......... a. klidova nebo namahova bolest na hrudi
.......... b. zacpa (chybéni stolice v poslednich 3 dnech)
........... ¢. zavrat nebo nejistota v prostoru

.......... d. otoky

.......... e. dusnost

DUSEVNIi ZDRAVi

.......... f. iluze a bludy

.......... g. halucinace

.......... h. NIC Z UVEDENEHO

4. | Bolest
CAP 18

a.  pfitomnost bolesti, klient opakované udava ¢i projevuje bolest

.......... 0. bez bolesti weeeeneee 2. bolest denné (jedna epizoda)
.......... 1. bolest méné Casto neZ denné weeeeeee 3. bolest denné (nékolik epizod)
b. intenzita bolesti

.......... 0. bez bolesti veeeeenee 3. velmi silng

.......... 1. mirna ceeeeere 4. nesnesitelnd

........... 2. stfedni

c. intenzita bolesti omezuje bézné €innosti

.......... 0. ne v 1. @NO

d. charakter bolesti

.......... 0. bez bolesti weeeeeweee 2. generalizovana, vice mist
.......... 1. lokalizovana- jedno misto

e. bolest zmirnéna medikaci

.......... 0. ano nebo bez bolesti veeeeenee 2. bolest pfitomna, nelécena
.......... 1. léCena, neudinné
5. | Pady v anamnéze Do poli¢ka uvedte poéet padl za uplynulych 90 dni (od posledniho vy3etfeni); I:I
CAP 26, CAP 15 Zadny pad (kodujte “0”); vice nez 9 (kdduijte “9”)

6. | Riziko padu a. nejista/nestabilni chlize
CAP26 | 0.ne 1.ano
b. klient omezuje vychazeni z bytu pro strach z padu
N PR 0.ne 1. ano
7. | Zivotni styl a. v poslednich 90 dnech (od posledniho vySetfeni) klient sam nebo jeho blizci radi, aby omezil piti
(Piti alkoholu a koureni) alkoholu nebo vyjadfuji obavu z jeho piti
CAP3Z 0.ne 1.ano
CAP7
b. v poslednich 90 dnech (od posledniho vySetfeni) si klient musi dat kaZdé rano sklenicku na
uklidnéni NEBO mél kvali svému piti potize
.............. 0.ne cereerneenens 1.2N0O
c. klient denné koufi (nebo Zvyka) tabak
.............. 0.ne crenreneenne: 1. @NO
8
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8. | Indikatory zdravotniho stavu Zaskrtnéte vSe, co plati.
cap24 a. klient udava Spatny zdravotni stav
.......... b. v dlisledku choroby je zdravotni stav (kognice, ADL, nalada) klienta nestabilni, kolisa nebo
se zhoruje
.......... c. dochdzi ke vzplanuti chronickych nebo recidivujicich potizi
.......... d. b&éhem poslednich 30 dn(i doslo ke zméné IéEby pro nové zdravotni potize
.......... e. progndza méné nez 6 mésicl Zivota — Iékar upozornil klienta nebo rodinu , Ze jeho
onemocnéni je terminaini
.......... f.NIC Z VYSE UVEDENEHO
9. | Jiné situace Zaskrtnéte vSe, co plati.
cap1r | L a. klient ma strach ze ¢len( rodiny nebo z pecujicich osob

.......... b. neobvykle Spatna hygiena

.......... c. nevysvétlené zranéni, zlomenina nebo popalenina

.......... d. znamky zanedbani, zneuZivani nebo tyrani

.......... e. fyzické omezovani (omezeni pohybu kongetin, volného prechéazeni, opusténi Ilizka)
.......... f. NIC Z VYSE UVEDENEHO

SEKCE L. STAV VYZIVY A HYDRATACE

1. | Hmotnost a. nezamysleny ubytek hmotnosti 5 % a vice v uplynulych 90 dnech nebo 10 % a vice za posledniho
CAP 16 pul roku
.............. 0.ne IR -1, 0]
b. pfitomna z&vaznéjSi malnutrice (kachexie)
.............. 0.ne ceerereeneenes 1..@N0
d.  pfitomna morbidni obezita
.............. 0.ne crereeneene: 1..@NO
2. | Piijem potravy a. v poslednich 3 dnech snédl klient jedno nebo méné jidel denné
caAp14 O0.ne 1.ano
CAP 16 b.v poslednich 3 dnech doslo k vyraznému omezeni obvyklého mnozstvi potravy nebo tekutin
.............. 0.ne SRRSO -1 o)
c. nedostateény prijem tekutin v poslednich 3 dnech
.............. 0.ne cevrereneens 1.@N0
e. vyziva enteralni sondou
.............. 0.ne cevreneee: 1.@N0
3. | Polykani Zaskrtnéte jednu z uvedenych moznosti
captz | L 0. BEZ PORUCHY - bezpeéné a efektivni polykani jidla jakékoli konzistence

.......... 1. NUTNA UPRAVA STRAVY, umoziujici polykat pevnou stravu (mleté dieta)
.......... 2. NUTNA UPRAVA STRAVY, jak pro pevnou stravu tak i tekutiny

.......... 3. KOMBINOVANY PRIJEM SONDOU | PER 0S

.......... 4. NENi PERORALNI PRIJEM

SEKCE M. STAV CHRUPU (ORALNi ZDRAVI)

1 Stav Ustni dutiny Zaskrtnéte vSe, co plati
cap17 L a. potize s kousanim nebo polykanim (pf. potize pfi zvykani, porucha citlivosti nebo
CAP 23 motoriky Gst a hltanu, bolest pfi jidle)
.......... b. sucho v Ustech pfi jidle (xerostomie)
.......... c. potiZe s CiSténim zubd nebo zubni protézy
.......... d. NIC Z VYSE UVEDENEHO
SEKCE N. STAV KUZE
1. | Kozni potize Pritomnost jakychkoli koznich zmén nebo potizi (popalenina, odérka, vyrazka, svédéni, ekzém, svrab)
cap20 | L. O.re L 1.ano
CAP 23
2. | Kozni viedy (dekubitalni/bércové) Pritomnost viedu kdekoli na téle. Kddujte u kazdé polozky nejvyssi stadium.
CAP 19 0. vied nepfitomen
1. stadium 1, zarudnuti k(ize
2. stadium 2, porucha kozni integrity
3. stadium 3, hluboky krater v podkoZi
4.  stadium 4, hluboky krater odhalujici sval nebo kost
.......... a. dekubitalni vied - leze vznikla tiakem nebo tfenim, ktera vede k poskozeni tkané
.......... b. bércovy vied — kozni leze zplsobena poruchou cirkulace na dolnich konéetinach
3. | Jiné kozni leze vyzaduijici Iécbu Zaskrtnéte vSe, co plati
cap20 | L. a.popaleniny (Il. alll. stupedd) ... d. chirurgicka rana
.......... b. kozni leze jina neZ vfedy/ poranéni <eeeeeeene €2 KUFT OKa, kalus, deformity, plisef,infekce
(pf. bazaliom) ... f.NIC Z VYSE UVEDENEHO
.......... c. poranéni (trzna/fezna rana)
4. | Zhojeny dekubitalni vied v anamnéze Klient mél kdykoli v minulosti dekubitus, ktery se zhojil.
cap19 L 0.pe 1.ano
9
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5. | LécbaloSetfovani rany Odborné oSetfovani rany v uplynulych 7 dnech. Zaskrtnéte vSe, co plati.
.......... a. lokalni nebo celkova lécba antibiotiky
.......... b. pfevazy
.......... c. oSetfeni chirurgické rany
.......... d. jiné (pf. odlouceni nekrotické tkané, pouZivani antidekubitalnich pomcek, polohovani,
nutri¢ni podpora)
.......... e. NIC Z VYSE UVEDENEHO
SEKCEO. ZHODNOCENI PROSTREDI
1. | Prostiedi bytu Uvedené polozky zvySuiji riziko bydleni. Zaskrtnéte vSe, co plati.
.......... a. veCerni osvétleni (nedostate¢né/zadné svétlo v jednotlivych prostorach bytu)
cap28 . b. podlahy a koberce (nerovnosti, klouzajici koberecky, elektrické Sidry)
.......... c. koupelna a toaleta (nefungujici WC, kapajici kohoutky, chybéjici madla nebo protiskluzna
vanova podlozka, WC/voda mimo byt)
.......... d. kuchyn (nebezpecny sporak,nefungujici/chybéjici lednice, paraziti)
.......... e. topeni/klimatizace (nefungujici nebo chybéjici topeni, pfili§ chladny/teply byt ap.)
.......... f. osobni bezpeénost (byt v nebezpecné lokalizaci - kriminalita, silny dopravni provoz)
.......... g. pfistup do bytu (potiZe pfi vstupu/opusténi bytu)
.......... h. pfistup do jednotlivych asti bytu (schodisté u obtizné mobilni osoby)
.......... i. NIC Z VYSE UVEDENEHO
2. | Zména bydleni a. do3lo béhem uplynulych 90 dnd(od posledniho vySetfeni) ke zméné bydleni nebo bydlisté a
nebo osob, s nimiz klient bydli?
.......... 0.ne ceeeeee @00
b.  klient nebo pecujici osoba se domnivaji, Zze by bylo vhodnéjsi jiné bydleni
.......... 0.ne ceceneee 2. e peCujici
.......... 1. jen klient v 3. Klient i pecujici
SEKCEP. POSKYTOVANi PROFESIONALNICH SLUZEB (poslednich 7 dnii)
1. | Profesionalni sluzby Zaznamenejte rozsah pfimé i nepfimé zdravotni a socialni péce poskytnuté klientovi v uplynulych 7
dnech. Uvedte pocet dni, ve kterych byla sluzba poskytnuta a dale jeji trvani v hodinach a minutach
(zaokrouhlete na desitky minut)
(A) (B) ©)
pocet dni hodiny minuty
a. domaci oSetfovatelska péce a.
b. navstéva sestry v byté b.
c. pomoc v domacnosti, peCovatelka C.
d. dovoz obédu d.
e. navstéva dobrovolnik(i (CSCK) .
f.  rehabilitace, fyzikalni 1écba f
g. rehabilitace, nacvik sobéstacnosti g
h. logopedicka lécba h.
i.  denni stacionarf i
j- navstéva socialni pracovnice j.
2. | Specializované lé¢ebné programy Zaznamenejte poskytovanou lé¢bu a ucast na specializovanych programech za uplynulych 7 dni a
dodrzovani rezimu. Tyka se sluzeb poskytovanych v domacnosti nebo v ambulantnim zafizeni.
CAP 21
CAP 24 policko nevyplnéno - sluzba neposkytovana
1.sluZby plénovany, reZim dodrZovan
2.sluzby planovény, ¢astecné poskytnuty
3.sluzby planovany, neposkytnuty
Respiracni lécba 0. nacvik sobéstacnosti, pracovni RHB | o.
a. podavani kysliku a. p. fyzikaini léCba (elektro-, vodolécba) | p.
b. respirator b. Lécebné programy
c. jiné (dechova rehabilitace) C q. denni stacionar q.
Lécebné vykony r. denni nemocnice r.
d. odvykaci lécha d. s. hospicova péce S.
e. krevni transfuze e. t. ambulantni vySetfeni [ékafem t.
f. chemoterapie f. u. respitni péce v lizkovém zafizeni u.
g. dialyza g. Vykony provadéné v domécnosti
h. i.v. infuze - centralni Zilni katetr h. v.  denni monitorovani sestrou (pf. V.
i. i.v. infuze - periferni Zila i. méfeni tlaku, vydeje modi, ekg)
j. aplikace injekci . . monitor. sestrou méné nez denné .
k. péce o stomie k. X.  signalizacni zafizeni (lékarska i X.
|. ozafovani l. socidlni signalizace)
m. péce o tracheostomii m. y. péce o klzi y.
Rehabilitace z.  dietni stravovani z.
n. léCebné télesnd vychova n | aa. NIC Z VYSE UVEDENEHO aa.
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3. | Manipulace s pomiickami (za posledni 3 Jak je klient schopen pouzivat specializované pomUcky/pfistroje.Kddujte pro kazdou polozku a-d.
dny) 0. klient nepouziva
CAP 1 1. ovladéa zcela samostatné
2. ovlada s dohledem/instrukci
3. nutnd pomoc druhé osoby
4. provadi druha osoba
.......... a. aplikace kysliku ceeen Do iveinjekeellinka
.......... c._mocovy katetr e 0. stomie
4. | Zdravotni péce (v uplynulych 90 dnech Uvedte poCet epizod. Kddujte ,0* — Z&dn4, ,9“ pro devét a vice
nebo od posledniho vySetfeni) | ... a. poCet hospitalizaci
.......... b. poCet akutnich oSetfeni v nemocnici
.......... c. pocet akutnich oSetfeni pohotovostni sluzbou/jinym Iékafem nebo sestrou
5. | Lécebné cile Bylo v uplynulych 90 dnech (od posledniho vySetfeni) dosazeno stanoveného lécebného cile /cilt?
CAP27 O.re 1.ano
6. | Zména v potiebé péce Celkova sobéstacnost klienta se pfi srovnani se stavem pred 90 dny vyznamné zménila.
cap4 | 0. nezménila
CAap27 1. Zlepéila, potfebuje méné péce
............ 2. zhorsila, potfebuje vice péce
7. | Ekonomicka situace Pro omezené finanéni zdroje klient v poslednim mésici nemohl ziskat nasledujici sluzby
(pfedepsané léky, topeni, Iékarskou péci, dostate¢nou vyZzivu, pomoc a péci doma.
.......... 0.ne ceeeeea 1.@N0
SEKCEQ  UZIVANi LEK(
1. | Pocet lékl Zaznamenejte celkovy poCet léku na predpis i volné prodejnych véetné lokalné aplikovanych a onich
kapek, které pacient pravidelné nebo pfilezitostné uzival v poslednich 7 dnech (od minu
Iého vySetieni) Koduje “0” — bez medikace, “9” pro 9 a vice Iékl
2. | Lécba psychofarmaky Klient v uplynulych 7 dnech uzival psychofarmaka. U kaZdé skupiny uvedte:
0 = ne, neuzival 1 =ano, uzival
.......... a. antipsychotika / neuroleptika <eeeneeee C. antidepresiva
.......... b. anxiolytika <o 0. hypnotika
3. | Kontrola medikace Iékafem V poslednich 180 dnech byla veskera uzivana medikace souhrnné posouzena oSetfujicim lékafem
.......... 0. alespon jednim Iékafem nebo neuziva Zadné léky
.......... 1. nebyla komplexné zhodnocena Iékafem
4. | Compliance/ uzivani lékt dle doporuceni | Klient uziva spravné veskerou lékarfem ordinovanou medikaci. Tyka se poslednich 7 dn.
cap2r 0. vzdy uziva spravné
.......... 1. uziva spravné v 80 %
.......... 2. uziva spravné v méné nez 80 %, nevyzvedi/nekoupil si doporuceny lék
.......... 3. NEUZIVA ZADNE LEKY
5. | Seznam vSech uzivanych lékd Uvedte vSechny pfedepsané i volné prodejné Iéky, které klient uzival v poslednich 7 dnech
(@) nazev asila preparatu
(b) lékova forma - koduijte dle zpUsobu podani:
1. perorélni (p.o.) 5. subkutanni (s.c.) 8. inhalaéni
2. sublingvalni (s.l.) 6. rektalni (p.r.) 9. enteralni (sondou)
3.intramuskulani (i.m.) 7. lokaIni/topicka 10. jiné
4.intravenozni (i.v.)
(c) pocet tablet/kapek/mnozstvi — Zaznamenejte pocet pfi jednom podéni (pf. 2 tbl, 15 kapek ap.)
(d) frekvence podani léku: Koduite, jak Casto se €k podava. Pouzijte nasleduijicich zkratek:
PR = dle potieby BID = dvakréat denné 4W = Ctyrikrat tydné
QH = kaZdou hodinu TID = tfikrat denné 5W = pétkrat tydné
Q2H = kazdé 2 hodiny QID = ¢tyfikrat denné 6W = Sestkrat tydné
Q3H = kazdé 3 hodiny 5D = pétkrat denné 1M = jednou mésiéné
Q4H = kazdé 4 hodiny QOD =obden 2M = dvakrat mésicné
Q6H = kazdych 6 hodin QW = jednou tydné C =kontinuainé
Q8H = kazdych 8 hodin ~ 2W = dvakrat tydné O =jiné
QD = jedenkratdenné  3W = ffikrat tydné
(a) (b) 1ék. (c) pocet (d)
Nazev a sila preparatu ATC skupina forma tbl/lamp/gtts | frekv.
a.
b.
C.
d.
e.
f.
g.
h.
i.
I3
k.
11
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SEKCE R.  DATUM A PODPIS VYSETRUJICIHO

a.  Jméno a podpis vysetrujiciho

h. Jméno a podpis koordinatora

c.  Datum kontroly vyplInéni (den, mésic, rok)

SEKCES  UKONCENI PECE HOME CARE (vynechte, pokud péée pokracuje)

1. | Datum ukong¢eni péce (den,mésic,rok)

2. | Situace pfi propusténi z péce Zaskrtnéte jednu z uvedenych odpovédi

................ 1. vlastni doméacnost bez sluzeb
............... 2. vlastni domacnost + sluzby

............... 3. dim s pecovatelskou sluzbou/pension
............... 4. éEebna dlouhodobé nemocnych
............... 5. oSetfovatelsky ustav/odd./luzko

................. 6. domov duchodcl

....... 7. akutni nemocni¢ni péce
................ 8. psychiatricka Iéebna/odd.
................ 9. rehabilitaéni odd./ ustav/ lazné
10. klient zemfel

®interRAI
Ceska verze Geriatricka klinika, 1.1¢kafska fakulta UK Praha

Oct 99/sf




Priloha Vlc. Publikacni aktivita 2001- 2005, Mgr. Fialova Daniela

Publikace v zahrani¢nich ¢asopisech

1.

Fialova D, Topinkova E, Gambassi G, et al. Potentially Inappropriate Medication Use among Home
Care Elderly Patients in Europe. JAMA 2005 (March 16); 293 (11): 1348-1358 (IF=21,455)

Onder G, Landi F, Liperotti R, Fialova D, Gambassi G, Bernabei R. Impact of Inappropriate Drug Use
among Hospitalized Older Adults. Eur J Clin Pharmacol 2005; 61 (5-6): 453-9 (IF=2,083)

Cooper C, Katona C, Schroll M, Topinkova E, Fialova D, et al. The AJHOC study of Older Adults
Adherence to Medication in Eleven Countries. Am J Ger Psych 2005; 13: 1067-1076 (IF= 3,469)

Fickova (Fialova) D, Topinkova E, Vi¢ek J. Znalost metabolickych 1ékovych interakci- jedna z cest ke
sniZeni rizik farmakoterapie ve stafi. Geriatria (Slovensko) 2003; 9 (1): 23-35 (ISSN: 1335-1850)
(Cesky, angl. abstrakt)

Abstrakta a prezentace na mezinarodnich konferencich

l.

Fialova D, Topinkova E., Soerbye WL., Vicek J., Bernabei R for ADHOC project and interRAIL. A
Comparative Czech/Norway analysis of Inappropriate Drug Prescribing in Home Care Elderly Clients.
4th Spring Conference on Clinical Pharmacy- Clinical Pharmacy and Aging Patient, Lisboa- Portugal.
14-17 May 2003. Final Programme Abstract book 2003 (ISBN: 972-8152-78-7), p.120

Fialova D., Topinkova E., Soerbye WL, Bernabei R. for ADHOC project and interRAI. Inappropriate
Drug Prescribing in Home Care Elderly Clients- A Comparative Czech/Norway Analysis. Abstract in
Rev Esp Geriatr Gerontol 2003; 38(suppl 1): p. 34 ((ISSN: 0211-139X) Vth Eur Congress of
Gerontology, Barcelona, July 2-5, 2003

Topinkova E., Fialova D., Klevetova D., Klan J. and Bernabei R. for ADHOC project and interRAI.
Screening for Psychiatric Morbidity in Elderly Home Care Clients in the Czech Republic. Abstract in
Rev Esp Geriatr Gerontol 2003; 38 (suppl 1): p.98 ((ISSN: 0211-139X) Vth Eur Congress of
Gerontology, Barcelona, July 2-5, 2003

Fialova D., Topinkova E.,Carpenter GI, Frijters D., Soerbye L.W., Jonsson P., Scroll M., WagnerC.,
Bernabei R., Reissigova J., Zvarova J.: Geriatric Pharmacoepidemiology — Statistical Analysis of
Inappropriate Drug Prescribing. Proceedings of the International Joint Meeting EURO MISE 2004, str.
27 (ISSN 80-903431-0-4)

Fialova D, Vicek J, Topinkova E, Bohutinska L. Noncompliance Prevalence and Predictors in Czech
Home Care Population with Polypharmacotherapy. International Congress on Clinical Pharmacy- Final
Programme Abstract Book. ACCP-ESCP Join Meeting “Optimizing Outcomes in Pharmacotherapy”,
28- 30 April, Paris, France

Fialova D, Topinkova E, Vic¢ek J, Gambassi G, Bernabei R. Prevalence, Predictors and Outcomes of the
Inappropriate Drug Prescribing in Frail Community-Living Elderly: Eastern European Country Study.
Pharmacoepidemiology and Drug Safety 2004, 13: S197 (Abstract). 20th International Conference on
Pharmacoepidemiology and Therapeutic Risk Management. Bordeaux, France, 22- 25 August, 2004.
(ISSN 1053-8569)

Fialova D, Peliskova D, Slanat O, Topinkova E. The role of the pharmacogenetic testing in
individualized antidepressive therapy- a case report on bupropion treatment. General Programme and
Scientic Abstracts. 4th Annual Meeting of International College of Geriatric
Psychoneuropharmacology. Basel, Switzerland, October 14-16, 2004

Novotna J, Fialova D, Vicek J. Drug utilization trends in the community-living elderly in the Czech
Republic. 33rd European Symposium on Clinical Pharmacy: Risk Management in Pharmacotherapy,
Abstract book p.110. ESCP symposium Prague, 20-24.10.2004

Vicek J, Fialova D, Guerreiro M. Interactive workshop: Pharmacotherapy Risks Determination,
Evaluation and Management in Patient-Oriented Care (international workshop) 33rd European
Symposium on Clinical Pharmacy, Congress Centre, Prague 20-24.10.2004



10.

1.

12.

13.

14.

15.

Fialova D., Topinkova E.: Inappropriate medication use in the Elderly of Europe — Results of the Aged
in Home Care (ADHOC) Project. Meeting of Doctoral Schools of BIOMEDICINE- the Charles
University (Prague) — University Louis Pasteur (Strasbourg), Green Auditotium of Carolinum, Charles
University, Prague, 24.-27.10.2004

Topinkova E, Fialova, D. The scale of inappropriate prescribing for older people - recent
epidemiological findings and their implications. In: Book of Abstracts. Vienna, Austria, 2004, p. 42. 3rd
Congress of the European Union Geriatric Medicine Society, October 2004

Fialova D, Topinkova E, Gambassi G, et al. Potentially Inappropriate Medication Use among Home
Care Elderly Patients in Europe (abstract). 34th European Symposium on Clinical Pharmacy- Patient
Profiling: Key to Successful Treatment, Amsterdam, Netherlands, 26 - 29 October 2005. Abstract book
autumn 2005, ESCP Symposium: p.14

Fialova D, Vrbensky K, Topinkova E, et al. Metabolic Drug interactions- the negative impact of
prescribed drug regimens on medication safety (abstract). ESCP Spring Conference, Stockholm, 24.-
27.7.2005, Sweden, In: Pharm World Sci (NL) 2005; 27 (5): A23 — A24

Fialova D, Vrbensky K, Topinkova E, et al. Safety of combined drug regimens- potential for metabolic
drug interactions (abstract), EuroDURG Ulster Meeting, Colleraine, UK, 29.6.-2.7. 2005, EuroDURG
conference Abstract book 2005: S10

Novotna J, Fialova D, Vicek J. Drug utilization trends in the community-living elderly in the Czech
Republic. 33rd European Symposium on Clinical Pharmacy: Risk Management in Pharmacotherapy,
abstract book p.110. ESCP symposium Prague, 20-24.10.2004. In: Pharm World Sci (NL) 2005; 27 (2):
A122

Publikace v domacich ¢asopisech

1.

10.

Topinkova E., Fickova (Fialova) D. U¢inna a bezpeéna farmakoterapie ve staii. Postgradualni medicina
2002, str. 477- 482

Fickova (Fialova) D. Nezadouci pithody farmakoterapie ve staii a moznosti jejich predikce. Sanquis
2002, str. 26-29

Fickova (Fialova) D., VI¢ek J., Topinkova E. Role P-glykoproteinového transportu ve farmakokinetice
1é¢iv a 1ékovych interakcich. Remedia 2002; 12 (3): 207- 213 (ISSN: 0862-8947)

Fialova D. Vliv potravy na terapeutickou hodnotu 1é¢iv ve vys§im véku. Ces ger revue 2003; 1 (1): 20-
26 (ISSN: 1214-0732)

Fialova D. Bezpecnost a Gi¢innost farmakoterapie ve staii. ZdN, ptiloha Lékatské listy (Geriatrie) 2003;
(8):19-22

Fialova D. Farmakologicka 1écba ve stafi- trendy, ucinnost, bezpecnost. ZdN, mimotadna piiloha
,»Otazniky nad zdravim ¢eské populace®, prosinec 2003; 56-58

Fialova D., Topinkova E. Specifika geriatrické farmakoterapie z pohledu farmakokinetickych a
farmakodynamickych zmén ve stari. Remedia 2002; 12(6):434-440 (ISSN: 0862-8947)

Fialova D., Topinkova E. Principy farmakoterapie ve vys$s§im véku — vyznam poznatkd geriatrické
farmakologie. Postgradualni medicina 2004; 6 (3)- ptiloha Geriatrie pro praktické 1ékare: str.5-12
(ISSN 1212-4184)

Fialova D.: Aripiprazol — antipsychotikum s novym farmakodynamickym tu¢inkem. Klin farmakol farm
2004; 18 (4): 203-206 (ISSN 1212-7973)

Fialova D. Myty a prikazy o ucinnosti a bezpec¢nosti lokaln¢ podavanych nesteroidnich antivermatik.
PharmiNews 2004, 3-4: 36-37



11.

12.

13.

14.

15.

16.

17.

18.

19.

Fialova D. Flexibilni davkovani 1é¢iv v prevenci a terapii akutniho astmatického zachvatu. FarmiNews
2005; 6 (1): 5

Fialova D. Analgetika a samoléCeni- racionalni doporuceni 1ékarnika v individualni farmakoterapii.
Nové trendy v 1é€be bolesti volné prodejnymi 1éky 2005: 5-7

Fialova D, Topinkova E. Koncept lé¢iv nevhodnych ve stafi- farmakologické a
farmakoepidemiologické aspekty. Remedia 2005; 15 (4-5): 410-417

Fialova D. Specifické aspekty 1écby ICHS ve staii. Practicus 2005; 4 (2): 69-72

Fialova D. Hospitalizace a imrti u seniord v dlouhodobé osettovatelské péci souvisejici s preskripci
1é¢iv potencialné nevhodnych ve stafi. Ces ger revue 2005; 3 (1): 51-52

Fialova D. Publikace ¢eskych autord v JAME upozornila na ¢asté uziti 1é¢iv nehodnych ve staii. Klin
farmakol farm 2005; 19 (4): 24

Fialova D. Uziti nevhodnych 1é¢iv u starSich osob v Evropé. Campus medicorum. Postgrad Med 2005;
1(5):11

Fialova D, Topinkova E. Léky potencialné nevhodné ve stari. Medical Tribune 2005; 16: 9

Fialova D, Topinkova E, Gambassi G, a kol. Uzivani 1é¢iv nevhodnych ve stafi u starSich seniorti
domaci péce v Evropé. JAMA. (Ceské a slovenské vydani) 2005; 13 (9): 505-576

Abstrakta a prezentace na domacich konferencich

I.

Fialova D, Topinkova E, Vic¢ek J: Nevhodna 1é¢iva ve stafi z pohledu preskripce ambulantnim
seniorim. Prazské gerontologické dny 14.-16.5.2003. Sbornik abstrakt a prispévku. Gerontologické
aktuality: str.44-45 (ISSN: 1213- 4082, ISBN: 80-86541-096)

Fialova D. Terapeuticka rizika 1é¢iv z pohledu farmakologickych zmén ve stafi. Sbornik IX. védeckého
celostatniho kongresu s mezinarodni ti€asti ,,Starnuti populace- dtsledky pro soucasnou medicinu®.
Zadak Z. (edit): str. 27-28 (ISBN: 80-239-1484-7), 12.-14. listopadu 2003, Hradec Kralové

Fialova D, Topinkova E, Soerbye WL, Vlcek J, Bernabei R. Preskripce 1é¢iv nevhodnych ve stafi
seniorim v domaci pééi- srovnavaci ¢esko-norska studie. 1. cesko-slovenska konference klinické
farmakologie (sbornik abstrakt), Edit. Grundmann M. str. 13-14 (ISBN: 80-7042-347-1), 16.10-
18.10.2003, Roznov pod Radhostém

Bohutinska L, Fialova D, Vi¢ek J, Topinkova E. Noncompliance v populaci seniort prazské domaci
péce. L.¢esko-slovenska konference klinické farmakologie (sbornik abstrakt) Edit. Grundmann M. str. 2-
3 (ISBN: 80-7042-347-1), 16.10-18.10.2003, Roznov pod Radho$tém

Fickova (Fialova) D, Topinkova E: , Nebezpeci I€kovych interakci pii 1é¢bé psychofarmaky ve stafi.
Prazské Gerontologické dny, Gerontologické aktuality, kvéten 2002

Topinkova E, Klevetova D, Fickova D. Screening psychiatrické nemocnosti u rizikovych seniori
v komunité. Psychiatrie 2003; 7 (suppl.1): str. 49-50 (ISSN: 1211-7579), 45. ¢esko-slovenska
psychofarmakologicka konference, 4.-8. ledna 2003, Lazné Jesenik

Fialova D, Topinkova E. Koncept lé¢iv nevhodnych ve stafi- farmakologické a
farmakoepidemiologické aspekty. XII. vyro¢ni kongres Ceské internistické spolecnosti CLS JEP J.E.
Turkyné, 23.26. 10. 2005 (prednaska), Vniitni 1€karstvi 2005; 51 (10): 1160 (abstrakt)

Fialova D, Peliskova D, Slanat O, Topinkova E. Pharmacogenetic Testing and Individualized Drug
Therapy (stat’ ve sborniku). 47. Cesko-Slovenska psychofarm. konference, Lazné Jesenik, 5.-9.ledna
2005, Cesko-Slovenska psychofarm.spole¢nost. Psychiatrie- Easopis pro moderni psychiatrii 2005, 9
(suppl 1): 44-44 (ISSN: 1211-7573)



10.

Fialova D, Topinkova E. Koncept lé¢iv nevhodnych ve stafi- farmakologické a
farmakoepidemiologické aspekty (stat’ ve sborniku). X. kongres gerontologie a geriatrie s mezinarodni
ucasti — sympozium geriatrické farmakoterapie, Zlin, 7.-9.10.2005, s. 9

Topinkova E, Fialova D, Klan J, et al. Community Care Services for Elderly Clients with Cognitive
Impairment and Dementia in 11 European Countries (abstract). 47. Cesko-Slovenska psychofarm.
konference, Lazné Jesenik, 5.-9.ledna 2005, Cesko-Slovenska psychofarm. spol. CLS JEP. Psychiatrie-
Casopis pro moderni psychiatrii 2005, 9 (suppl 1): 43

Odborné pirednasky na vyzkumnych setkanich v zahranici

1.

Fialova D. ,,Inappropriate drug prescribing in the old age*. ADHOC Steering commitee meeting. Paris,
June 2003

Fialova D.,,Predictors of inappropriate drug prescribing in ADHOC countries. ADHOC Steering
commitee meeting. Roma, November 2003

Topinkova E., Fialova D, Klan J. Country Report Form the Czech Republic.: Berlin — InterRAI
Corporation meeting, 25.-27.3. 2004

Fialova D, Topinkova E, Vicek J, Soerbye L, Wagner C. Metabolic drug interactions. INTER-RAI
Corporation meeting, Berlin, 25-26.3. 2004

Fialova D, Topinkova E, Vi¢ek J, Gambassi G, Bernabei R. Prevalence, Predictors and Outcomes of
Inappropriate Drug Prescribing in Frail Community-Living Elderly: Eastern European Country Study,
Berlin—- ADHOC Steering Committee meeting, 24.3. 2004

Topinkova E, Fialova D: Country report from the Czech Republic. Inter-RAI Corporation meeting,
Brisbane, Australia, June 2005



VII. SEZNAM POUZITYCH ZKRATEK

I.LF UK
ACCP

ACE

AdHOC projekt

ADL
AS CR

AV-uzel

Ca- blokatory
CAMIAT
CAPRIE
CATS

CFS JEP
CGGS

CI

CLK

CMP

CNS
COX1-NSAID
CPS

CYP
Cz
D
DK
DRS

EBM
EC
ECU
EMIAT
ESCP

ESPS-2
EU

F

FaF UK
FCE

FI
GAUK
GIT

H' ionty
HCFA

1.1¢katska fakulta University Karlovy

z angl. American Corporation of Clinical Pharmacy, Americka
spolecnost pro klinickou farmacii

angiotensin konvertujici enzym

z angl. “Aged in Home Care” project, projekt “Seniofi v domaci péci”
z angl. Activities of Daily Living, Aktivity denniho Zivota

z angl. Academy of Science, Czech Republic, Akademie véd Ceské
republiky

atrio-ventrikularni uzel

blokatory vapnikovych kanali

studie Canadian Myocardial Infarctions Arrhytmia Trial Investigators
studie Clopidogrel versus Aspirin in Orient at Risk for Ischemic Events
studie Canadian American Ticlopidine Study

Ceska farmaceutické spoleénost J.E.Purkyné

Ceska geriatricka a gerontologicka spole¢nost

z angl. confidence interval, konfiden¢ni interval

Ceska lékarnicka komora

cévni mozkova ptihody

centralni nervovy systém

nesteroidni antiflogistika selektivni k cyklooxygenaze |

z angl. Cognitive Performance Scale, standardizovana Skéla k testovani
kognitivnich funkci

cytochrom P-450

z angl. Czech Republic, Ceské republika

z ném. Deutschland, Némecko

Dansko

z angl. Depression Rating Scale, standardizovana Skala k hodnoceni
klinické deprese

z angl. Evidence Based Medicine, medicina zalozena na dikazech

z angl. European Committee, Evropska komise

z angl. European Currency Unit, Jednotka evropské mény

studie European Myocardial Infarction Amiodarone Trial Investigators
z angl. European Society for Clinical Pharmacy, Evropska spole¢nost
pro klinickou farmacii

European Stroke Prevention Study-2

European Union, Evropska Unie

Francie

Farmaceuticka fakulta University Karlovy

z angl. First Certificate in English, Zakladni certifikovana zkouska

z anglického jazyka

Finsko

Grantova Agentura University Karlovy

gastrointestinalni trakt

vodikové ionty

z angl. Health Care Financing Administration, americka regula¢ni
agentura

Italie



IADL

IF
IM
inter-RAI

IPVZ
IS
JAMA

MDS-HC
MMSE

MZ CR
N (NL)
NIVEL

NO
OR
P (p)
RR
RUG

S (SW)
SD
STAKES/CHESS

TASS
TIA

UK

US (USA)
VFN

z angl. Instrumental Activities of Daily Living, Instrumentalni aktivity
denniho Zivota

impakt faktor

infarkt myokardu

nepieklada se, mezinarodni vyzkumna korporace expertti v geriatrii a
gerontologii (www.interrai.org)

Institut postgradualniho vzdélavani ve zdravotnictvi

Island

z angl. Journal of the American Medical Association, Casopis americké
medicinské asociace

z angl. Minimum Data Set in Home Care, Mezinarodni soubor tidaja
pro domaci péci

z angl. Mini Mental State Examination, standardizovany dotaznik k
hodnoceni kognitivnich funkeci

Ministerstvo zdravotnictvi Ceské republiky

z angl. The Netherlands, Nizozemsko

ptreklad z vlamstiny: Nizozemsky institut pro vyzkum zdravotnich
sluzeb

Norsko

z angl. odds ratio, pomér Sanci

hladina pravdépodobnosti

z angl. relative risk, relativni riziko

z angl. Resource Utilization Group, standardizovany systém hodnoceni
spotieb zdravotnickych sluzeb na zaklad¢ udaji z dotazniku MDS-HC
z angl. Sweden, Svédsko

z angl. standard deviation, standardni odchylka

v ptekladu z finstiny: Narodni centrum pro vyzkum a vyvoj v socidlni
sféte a zdravotnictvi

studie Ticlopidine Aspirin Stoke Study

transitorni ischemicka ataka

z angl. United Kingdom, Spojené kralovstvi Irska a Velké Britanie
Spojené staty americké

Vseobecna fakultni nemocnice
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