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Abbreviations Definitions

ACE(l) Angiotensin Converting-Enzyme Inhibitors

AchEls AcetylCholinEsterase Inhibitors

ACOVE Assessing Care Of Vulnerable Elders

ADE Adverse Drug Event

ADL Activity of Daily Living

ADR Adverse drug reaction

AF Atrial Fibrillation

AGS American Geriatrics Society

AMO-tool Appropriate Medication for Older people-tool

AOU Assessment Of Underutilization index

ARB Angiotensin Receptor Blocker

ATC Anatomical, Therapeutic and Chemical classtf@asystem

b.i.d bisin die, twice a day

BFC80+ BELFRAIL cohort

BMI Body Mass Index

BNF British National Formulary

CCB Calcium Channel Blocker

CDSS Clinical/Computerized Decision Support Systems

CGA Comprehensive Geriatric Assessment

CHADS2 Congestive heart failure, Hypertension, Agéb years, Diabetes mellitus,
Stroke or transient ischemic attack history (cashabolic risk)

Cl Confidence interval

CNS Central Nervous System

COPD Chronic Obstructive Pulmonary Disease

COREQ Consolidated criteria for reporting qualitatresearch

(Cncl (Creatinine) Clearance

(e)GFR (Estimated) Glomerular Filtration Rate

EUGMS European Union Geriatric Medicine Society

FEV1 Forced Expiratory Volume at the end of thetfgrecond

FG Focus Group

GDS-15 Geriatric Depression Scale

GEM Geriatric Evaluation and Management

Gl Gastro-Intestinal

GP General Practitioner

HEMORR2HAGES Hepatic or renal failure, Ethanol ahudalignancy, Older age, Reduced
platelet count or function, Rebleed risk, uncoméHypertension, Anaemia,
Genetic factors, Excessive fall risk, Stroke (blagdisk)

HTA Hypertension

IGCT Impatient Geriatric Consultation Teams
IPET Improved Prescribing in the Elderly Tool
ISAR Identification of Seniors At Risk

IT Information Technology

INR International Normalized Ratio

MAI Medication Appropriateness Index
MDRD Modification of the Diet in Renal Disease
MMSE Mini Mental State Examination




NOACs New Oral Anticoagulants

NORGEP Norwegian General Practice

NS Non significant

NSAID Non Steroidal Anti-Inflammatory Drug

OR Odds Ratio

p.r.n. prore nata, as needed

PIM Potentially Inappropriate Medication

PIP Potentially Inappropriate Prescribing

PPO Potential Prescribing omission

PPV Positive Predictive Value

QE Quality of Evidence

RA Rheumatoid Arthritis

RASP Rationalisation of home medication by an AjdsSTOPP list in older
Patients

RCT Randomized Control Trial

SD Standard Deviation

SIADH Syndrome of Inappropriate Antidiuretic Hormone $¢ion

SNRIs Serotonin-Norepinephrine Reuptake Inhibitors

SPSS Statistical Package for the Social Sciences

SR Strength of Recommendation

SSRI Selective serotonin re-uptake inhibitors

START Screening Tool to Alert doctors to Right Tireant

STOPP Screening Tool of Older Person’s Prescriptions

ti.d. ter indie, three times a day

TCA Tricyclic antidepressant

TIA Transient Ischemic Attack

VKA Vitamin K Antagonist

French Definitions

Abbreviations

AFMPS Agence Fédérale des Médicaments et des Produganté

AINS Anti-Inflammatoire Non Stéroidien

AVK Anti Vitamine K

BPCO Broncho-Pneumopathie Chronique Obstructive

Cl Contre Indication

GLEMs Groupes Locaux d’Evaluation Médicale (locahtinuous training)

IEC(A) Inhibiteur de 'Enzyme de Conversion (de I’Angiosame)

IPP Inhibiteur de la Pompe a Proton

ISRS Inhibiteur Sélectif de la Recapture de Sérotonine
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Foreword

This research was undertaken as part of the clipisarmacy activities of the
Geriatric Medicine department at the Cliniques ermsitaires Saint-Luc (Brussels),
starting a few years ago. Over the past few ydhese has been growing interest in
clinical pharmacy, and the implementation of clatipharmacy services in Belgium has
increased. Key factors in this recent developmecitide important publications on the
impact of clinical pharmacy servic€s?, the success of local projects in both academic
and non-teaching hospitals, the federal fundingpftmt projects throughout the country

341 and the essential confidence of local health t=ams.

The clinical pharmacy activities in Saint-Luc offdrresearch opportunities into
the impact of pharmaceutical care, but also moregdly into pharmacotherapy. One
of my aims, as clinical pharmacist, was to find andorporate practical tools that
would improve the appropriateness of treatmentsungeriatric ward. This led us to
consider a recently published screening tool caB@®PP (Screening Tool of Older
Person’s Prescriptions) and START (Screening Tawl Alert doctors to Right
Treatment}®, which was the starting point for this projec2®09.

This project was able to develop in a favourablatext for several reasons.
Firstly, adverse drug events in elderly patients arpriority concern, not just for the
pharmacist, but for the entire geriatric team, tutheir frequency? ® 7}, the severity of
their consequences for the patient and for theesp(ie-admissions, costé)*, and the
possibility of preventing them by reducing the emcbf inappropriate medicatiofs
31 Hospital admission is an opportunity to screenifiappropriate prescribing. This
research was initiated by Pr. B. Boland, geriaricand coordinator of the geriatric
liaison team at Saint-Luc, and had the full supmdrthis team, all of whom were
interested in the potential use of STOPP&START axr@ening tool. Secondly, the
Université catholique de Louvain (UCL) is a pionéerthe development of clinical
pharmacy. The first Belgian PhD thesis on clinjgaarmacy was conducted at UCL in
2006 on the implementation of clinical pharmacyidepartment of geriatric medicine
(2] This research was undertaken by Pr A. Spinewithe, is promotor of this project.
In 2009, UCL created its first academic positionclmical pharmacy and set up the
Clinical Pharmacy Research Group (CLIP) within theivain Drug Research Institute
(LDRI). Several research projects are currentlyngeundertaken at the Cliniques
universitaires Saint-Luc, in collaboration with tHU UCL Mont-Godinne-Dinant.
Finally, the Belgian Federal Public Health is fumglitwo pilot projects at Saint-Luc:
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Foreword

one of the aforementioned clinical pharmacy pilagjgcts™ #, and a pilot project on

the implementation of a geriatric consultation tefaminpatients™®. This provided a

favourable background for this research.
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This thesis presents and discusses original datheonse of STOPP (Screening
Tool of Older Person’s Prescriptions) and STARTré8aing Tool to Alert doctors to
Right Treatment) in clinical practice as a way afegning for inappropriate prescribing

and optimising the appropriateness of pharmacoddgrieatment in elderly patients.

The Introduction is divided into three sectionstsFis a presentation of the
particularities and challenges of prescribing flaedy patients, including an excerpt
from a book chapter on drugs in older people. Eiserpt also introduces the concept
of inappropriate prescribing and the tools avadalfbr detecting inappropriate
prescribing. This is followed by an article writtéor general practitioners describing
the STOPP&START tool, from its development to usédgsons for general practice.
Finally, a review summarises the current knowleddgmut STOPP&START and

compares this tool with others aimed at screerangnBppropriate prescribing.
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INTRODUCTION I - Drugs and the elderly

[.1. General introduction

[.2. Clinical pharmacy in geriatrics

Spinewine A., Dalleur O.

Excerpt from the textbook "Pharmacie clinique érépeutique” (4e édition, 2012)
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Introduction I

[.1. General introduction

This general introduction gives an overview on ésstelated to prescribing in
older patients and interventions to optimize phawti@erapy in the elderly, and

summarizes the key messages of the next sectidinjc& pharmacy in geriatrics".

Older patients present a challenge for clinicalrpteey, often presenting with
multiple co-morbidities, atypical symptoms, polypnacy (approximately 40% of
patients aged over 75 years take at least 5 mémtisaq day'), and frailty features.
The risk for adverse drug events in this populai®particularly high. Adverse drug
events are approximately twice as frequent in olpatients when compared with

younger adults, yet a substantial proportion o§¢hare preventabl@.

WHY ARE OLDER PATIENTS MORE AT RISK OF ADVERSE DRUG
EVENTS?

First, older patients often present with multicobidities, which require the
prescribing of several drugs. Higher is the numifedrugs taken, as increased is the
risk for ADEs?. Second, pharmacodynamic and pharmacokinetic elgeed changes
modify the sensitivity to the drud®. Third, the risk for adverse drug events (ADES) is
increased by frailty”’, a feature presented by several older patientaatéby Clegg et
al. as a state of increased vulnerability to poor resadatiof homoeostasis after a
stressor event, which increases the risk of advetdeomes, including falls, delirium,
and disability . Fourth, compliance issues, due for example ttatiem, multiple
prescribers or cognitive impairment, might precitADEs?. Fifth, little evidence is
available in older patients. This population isgfrently excluded from clinical trials.
Therefore use of drugs in older patients is moterobased on an extrapolation of

guidelines in younger patients than on evidencedasedicine.

Finally, ADEs are associated with the use of padigt inappropriate
medications in older adulté!. Inappropriate prescribing is a preventable caofse
ADEs. Optimization of appropriateness of prescigbiis a priority for clinical

pharmacists in geriatrics.

18



Introduction I

INAPPROPRIATE PRESCRIBING

Inappropriate prescribing is a well-known problem older patients, in
ambulatory care, in nursing homes and in acute, earé is related to adverse clinical
outcomes, higher costs and decreased qualityedflifinappropriate prescribing can be
divided into three categories: overprescribing (aka drug without valid indication);
misprescribing (use of a drug with a valid indioati but with problems i.e.
inappropriate duration, dose, choice of moleculests; interactions, or route of
administration) or underprescribing (lack of an idaded drug). Several implicit
(judgement-based) and explicit (criterion-basedg¢eaing tools are available for use to
screen for inappropriate prescribing. Use of thelieit Beers list, for example, is
frequently reported in the medical literature. Bekst, developed in the United States
of America, deserves attention for being the fiostl to be published and for drawing
attention to some high-risk drugs. However, manyhef drugs listed are not available
in Europe, some of the drugs listed still have dratidications, and this tool does not
address underprescribing. The STOPP (Screeningdfddlder Person’s Prescriptions)
and START (Screening Tool to Alert doctors to Rightatment) tool, which was
developed in Ireland and published in 2008, preassaome advantages over the Beers
list in terms of relevance, comprehensiveness,paedictive validity. STOPP&START
has potential to be used by European clinical pharsts. The implicit MAI tool is very
comprehensive and has potential educational vabu,is more time consuming.

Screening tools are further described in Introdurctil.

OPTIMIZATION OF PHARMACOTHERAPY IN OLDER PATIENTS

Several approaches can be implemented to improyaroppateness of

prescribing in older patients, on the individuabarthe population scale.

Extension of knowledge

To help clinical decision-making in older patienésjdence in this population
should be enhanced. Therefore, older patientseptieg frailty and multimorbidity,
should be enrolled in clinical trials. The Europdanion Geriatric Medicine Society
and the American Geriatrics Society advocate ageiBp regulations in drug

registrations®.
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Introduction I

Clinical practice guidelines are rarely includingfarmation related to older
patients with multimorbidity”). The Italian project CRIteria to assess appropriat
Medication use among Elderly complex patients (CRJMlevelops guidance on
common diseases in older patients, taking into @aicgeriatric conditions, functional

and cognitive status and life expectafity

Educational interventions

Continuing education, including interactive teachinmailed educational
material combined with feed-backs, and face-to-faiségs to physicians have mixed
effects on appropriateness of prescribitigPassive dissemination of guidelines is not
effective but educational interventions includingrisshops, meetings and regular
reports improved the drug treatméht’. Sensitization of healthcare professionals about
prescribing in older patients by individualizedteractive, multidisciplinary and multi-
faceted programs should be encouraged.

Multidisciplinary approaches

Multidisciplinary teams allow the management of theer patient complexity at
several levels, including pharmacotherapy. Casdecences involving for example
general practitioners, pharmacists, geriatriciaaed nurses reduce inappropriate
prescribing in nursing homé¥. Multidisciplinary team work and geriatric evalioat

and management units have a positive impact odringtreatment’.

Pharmacotherapy optimization is not only the rofethe physician and the
pharmacist anymore. Nurses are increasingly inebimenedication reviews in addition
to activities related to the administration of thegs!®. Among others, the nurses have

an important role in detecting and documenting ADEs

Interventions to improve adherence

As poor adherence increases the risk for ADEs, siomegventions target that
aspect specifically. Older age itself is a poordmi®r of non adherence to the

treatment. However, older patients might cumul&eerl risk factors such as higher
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Introduction I

co-morbidities, cognitive impairment, ADEs, and ikig barriers®. Multifaceted
interventions most frequently involve patient ediweg combined with behavioural
interventions including packaging changes (pillt®)xegrovided cues for medication
taking and involvement of the patient in self-morniig of symptoms and/or managing
medications®.. Interventions can also include a medication reyi® simplify the drug
regimen. Pharmacists, in collaboration with nurgg@sysicians and other healthcare

professionals can be actively involved in adheremg@ovement.

Medication review

Pharmacists- or multidisciplinary-conducted medaratreviews have been
described in nursing homes, ambulatory setting amdhospitals and showed

improvements in appropriateness of prescritiflg

Medication review will inevitably lead to decisionaking regarding the drug
regimen. The pharmacist can ensure the good coradutte process both in case of
initiation or discontinuation of drugs. Recommemoias for the discontinuation of
medicines in the elderly include: assessment afahaise of the drug by the patient,
discontinuation of one drug at a time, tapering,nitawing of withdrawal effects,

communication with the patient and shared-decisiaking about the discontinuation.

Pharmaceutical care in older patients.

Optimization of prescribing through pharmaceuticate is a process in which
the pharmacist collaborates with the patient oewtiealthcare professionals to design,
implement and monitor specific, individualized goah relationship with the drug
regimen %, Pharmaceutical care is a comprehensive procéss, goes beyond
medication review and that put the patient at thetre. Treatment goals should be
individualised, taking into account the patient’sdital and functional status, quality of
life, and preference§. Identification and management of drug relatedblenms
require a good knowledge of the patient issues watlkscriptions, follow-up,

administration and compliance.

The impact of pharmaceutical care on appropriagégprescribing has been

studied in different settings, i.e. hospital, anatoity care and nursing horfie’® (e.g.
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Introduction I

the Fleetwood Model of Pharmaceutical Care, thanlines medication review,
screening for high-risk medicines and ADEs, comroation with the prescriber and
management of drug-related problems in nursing hoesilents'?). Pharmaceutical
care has a favourable effect on appropriatenepsestribing but also, when conducted
in acute care, on hospital visit after dischdt§é®. Frail older patients may particularly
benefit from pharmaceutical care.

MULTISTEP APPROACH TO GERIATRIC DRUG TREATMENT

Pharmacotherapy management in older patient isrplex process. Topinkova
et al. suggest a four-step approach to geriatrig dnanagement. The pharmacist, in
collaboration with the other healthcare profesdmnean play an leading role at each

step of the process.

The first step consists of information gatheringuatithe current drug treatment,
but also about the medical needs, the preferencgsmalividual health goals of the
patient, and adherence. This information gathesimguld be part of a multidisciplinary
comprehensive geriatric assessment (CGA). The CGIA help having a global
overview of the patient complexity, i.e. the presenof geriatric syndromes,
functionality, cognitive status, social environmeahd co-morbidities. The data
collected allows the detection of risk factors AIDEs and consequently the patients
who could benefit the most from a medication revéewd a screening of their treatment

to detect potentially inappropriate prescribing.

The second step relates to prescribing. Structunedication reviews, case
conferences and individualized goal-driven mediatiselection are important
components of this step. Pharmacists or other ek professionals will perform at

this stage detection of potentially inappropriatesgribing.

Medication dispensing and administration, the reep, gives the pharmacist

the opportunity to assess medication adherence.

The fourth and last step, encompass the follow+sug ronitoring of the drug
treatment effectiveness. Particular attention ghdd paid to transitions and seamless
care. The pharmacist has an important role on coityi of care. Periodic reassessment

of appropriateness of drug regimen should be eacyat.
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KEY MESSAGES

* Older patients are at higher risk of ADEs.

* Drug treatment must be tailored to geriatric pafttdties and to the
patient individual situation and health goals.

* Pharmaceutical care are useful in this populatibhe pharmacist
contributes to the detection of inappropriate ptiegay and optimization
of pharmacotherapy.

» Screening tools, such as STOPP&START, help to thstematic
detection of inappropriate prescribing.

» Other approaches to optimize pharmacotherapy iecladucational
interventions, multidisciplinary teams, optimizingdherence and

medication reviews.
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Introduction I

[.2. Clinical pharmacy in geriatrics

This text is an excerpt from the French-languagétmk on clinical pharmacy
and pharmaceutical care entitled "Pharmacie clmefuhérapeutique” (Calop, J., Limat
S. And C. Fernandez-Maloigne, fourth edition, 20BEBgevier Masson). This excerpt is
taken from the chapter on drug management in therlg| written by us at the behest of

the book’s first author.

MEDICAMENTS ET PERSONNES AGEES

Généralités

Le vieillissement de la population est une réaditééchelle mondiale, et ce
phénomene va se poursuivre dans les décenniesira aeec comme caractéristique
importante une progression démographique plus réargour les personnes de 85 ans
et plus. D’ici 2025, presque 1 personne sur 5 $ég&e de 65 ans ou plus, et les
personnes agées de 85 ans et plus représenteroritagalles 3% de la populatidn.]

Les personnes agées dites « fragiles », ou « @ géosfatrique », doivent certainement

retenir toute notre attention.

La fragilité peut étre envisagée comme un ensemblearactéristiques d’'un
patient agé qui le prédispose a une évolution \ergéclin fonctionnel (perte de
capacité), ou qui augmente chez lui le risque dhdfipn de syndromes gériatriques.
Ces syndromes sont les suivants: instabilité eteshuconfusion aigué (delirium),
incontinence, dénutrition, infections, immobiligatj effets iatrogenes. Les effets
latrogenes sont donc reconnus, a juste titre, commetlément important dans le

concept de fragilité.

D’un point de vue clinique et pharmaceutique, lesspnnes agées ont souvent
de multiples comorbidités qui nécessitent la prile plusieurs médicaments. En
moyenne, 40% des personnes agées de plus de pEeangnt au moins 5 médicaments

par jour, et les chiffres sont généralement plusvéd pour les personnes
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Introduction I

institutionnalisées et hospitalisées. Dans une eéttétente menée dans plusieurs
hépitaux en Europe, le hombre médian de médicamanigsétait de 6 et 44% des
patients prenaient plus de 5 médicaments par fdutine autre particularité de la
population agée concerne la présentation clinigeg problémes médicaux qui est

souvent atypiqud...]

Problémes liés a I'utilisation des médicaments chez la personne agée:
généralités

Epidémiologie

La littérature internationale met clairement endéwice que l'utilisation dite
“inappropriée" des médicaments chez les persorgéEsést courante. Les événements
iatrogenes sont environ deux fois plus fréquenez dRs personnes agées par rapport
aux adultes en geénéral. Cette utilisation inappéeppeut avoir des conseéquences
délétéres en termes cliniques, économiques, etditéde vie des patients. Quelques
exemples chiffrés pour illustrer la problématiquee étude a trés large échelle réalisée
aux Etats-Unis, chez des personnes agées nonliistitalisées, a rapporté que sur plus
de 1500 événements iatrogenes détectés, plus didire eux auraient pu étre évités
[..]. Une conséquence clinique importante de ces éwemsmiatrogénes est
I'hospitalisation. On estime qu’entre 5 et 25% dehnissions a I'hépital sont la
conséquence d’'un événement iatrogene, et qui gquragtre évité dans presque un cas
sur deux. En termes économiques, une étude anm&ieaévalué pour chaque dollar
dépensé pour I'achat d’'un médicament, le colt derike en charge des événements

iatrogeénes s’éléve a 1.33 dollars.

Pourquoi la personne dgée est-elle plus a risque ?

Tout d'abord, les personnes agées souffrent souleeptusieurs comorbidités,
qui nécessitent la prescription concomitante deiplus médicament§...]. Or, il est
bien démontré que plus le nombre de médicamengnige augmente, plus le risque

d'événement iatrogene est grand.

Ensuite, [...], les modifications pharmacocinétiques et pharmatachiques

augmentent le risque iatrogene si le prescriptéam fient pas compte (principalement
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pour adapter les doses). D'autres facteurs moimstdiment liés a l'aspect médical
peuvent jouer un réle déterminant dans l'iatrogenkgs'agit par exemple de problemes

de compliance, dont les causes peuvent étre nosdgseu

Enfin, il est important de mentionner que I'on aisp de relativement peu de
données de type « evidence-based medicine » spésfia la population agée fragile.
Ces personnes sont souvent exclues des étudegielniet on ne peut donc se contenter
que d’extrapolation de données d'études cliniquedigées avec des personnes plus
jeunes et/ou en meilleure santé. C’est une linsitatmportante, qui peut expliquer que
'approche thérapeutique est souvent plus «emparig et donc en partie plus

susceptible de mener a des effets iatrogenes.

Prescription et suivi de la prescription

Catégories de prescription inappropriée

Les erreurs de prescription, ou prescriptions ditesppropriées », sont une des
causes principales d’événements iatrogenes ch@erionne agée. On distingue en
général trois catégories de prescriptions inappéepr Le tableau 1 illustre quelques

exemples fréquents pour chacune de ces catégories.

Premierement, il peut s'agir d'une utilisation fmescription) sans indication
valable (appeléeoVerprescribing en anglais). Bien que la polymédication soit smiv
justifiée par la présence de plusieurs comorbidités message-clé est de réévaluer
régulierement le traitement afin d’arréter les madients non nécessaires. On est
souvent frappé de voir qu'aussi bien le médecin lgupatient ne se rappellent pas

toujours I'indication d’'un médicament prescrit depplusieurs années.

Deuxiemement, la prescription peut étre justifideis étre inappropriée par

rapport aux critéres suivants:

- choix de médicament: certains médicaments sontidénés comme n’étant pas
appropriés pour les personnes agées, parce quisdess liés a leur utilisation
'emportent sur les bénéfices ; dans la plupart ces, il existe une option
thérapeutique plus acceptable ou plus appropriée ;

- dose;
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- modalités d’administration, qui peuvent étre nomrextes ou non pratiques pour
le patient;

- interaction médicament-médicament ou médicamenadaief

- durée de traitement (ce qui peut de surcroit agleg conséquences sur le colt
pour le patient et la société) ;

- codt.

Le terme de rhisprescribing est alors utilisé. La cascade médicamenteusetame
cas particulier. Elle débute lorsqu’un effet indékie d’'un médicament est interprété
comme étant un nouveau probléme médical, et quuveau méedicament est introduit
pour traiter ce probléme, alors qu’il faudrait emopté envisager une alternative au

médicament ayant provoqué I'effet secondaire inifia].

Enfin - et il s'agit d'une catégorie souvent oubli¢ la non-prescription d'un
médicament alors qu'il y a une indication pour prévou traiter une maladie (appelée
"underprescribinf) est également tres fréquente. Une des raisdizsigine de cette
sous-prescription est appelée « agisme », c'esteaqde le médecin décide de ne pas
donner le médicament « parce que le patient egtége ». Prendre 'age seul comme
critere de décision thérapeutique n’est pas acbkpt&e type de décision doit plutdt
venir d’'une réflexion globale sur le statut du eatj ses préférences, et les objectifs du

traitement.

Outils pour évaluer la prescription chez la personne dgée

Afin d’optimiser la prescription chez la personngé@& et de minimiser les
risques d'effets indésirables, il est importantvdiéer le rapport bénéfice-risque des
médicaments prescrits, de réévaluer régulierenaephirmacothérapie, de prioriser les
pathologies selon le processus évolutif et de rdesimesures pharmacologiques selon

les résultats recherchés.

Différents outils existent afin de pouvoir évaluer mieux la prescription de
médicaments chez la personne agée. Ces outilsemmbleur intérét en routine clinique,

en recherche, ou encore dans un cadre pédagogique.

Certains consistent en des listes explicites ddaaégents ou situations a risque

impliqguant des médicaments. Par exemple, aux Etais-et au Canada, des consensus
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d’experts ont établi des listes de médicamentstaréhez la personne agée, parce que
les risques liés a leur utilisation sont supérieaurs bénéfices. La liste la plus connue
est celle de Beer8* ' Cette liste a le mérite d'attirer I'attention sler rapport
bénéfice: risque régulierement défavorable chezpdasonne agée. Elle présente
toutefois de nombreux inconvénients. Tout d’abpidsieurs médicaments figurant sur
cette liste ne sont pas commercialisés dans daptgs, et inversement il est probable
que certains médicaments commercialisés dans d&uét non aux Etats-Unis
pourraient y étre ajoutés. Plusieurs équipes erofgeuont utilisé cette liste pour
développer une liste plus adaptée a leur payst Pasexemple le cas de la Frafée
Ensuite, il y a des controverses sur certains naéaknts inclus dans ces listes, comme
par exemple I'amiodarone. Enfin, il ne faut pas bemdans le travers de limiter la
prescription inappropriée a la prescription de rogaients « a éviter en gériatrie ». En
effet, les chiffres issus de la littérature montrelairement que d’autres problémes tels
gue la sur- ou sous-prescription ou que les pro&dediinteractions sont au moins aussi

fréquents.

Un nouvel outil intéressant a été créé en 2008uparéquipe irlandaise”. i
s’agit des criteres STOPP et START. Ces criterpgerment 65 situations cliniques ou
un médicament ne devrait pas étre prescrit (ST@PRR situations ou un traitement
devrait étre introduit (START). Cette liste préseptusieurs avantages par rapport a la
liste de Beers, en termes de pertinence, d’exhatést de valeur prédictive pour les
événements iatrogenes. Il a méme été démontréugilisdtion de cette liste en routine
clinique permettait de diminuer les conséquencesqades délétéres en lien avec la
prescription inappropriée. Une nouvelle versionegspréparation. Il est a ce jour tout a
fait envisageable pour des pharmaciens d'utilisttediste pour les aider a évaluer les

prescriptions chez les personnes agées.

D’autres outils sont moins explicites et proposené liste de questions a se
poser ainsi qu'une méthode pour y répondre. La piumue est le MAI (« Medication
Appropriateness Index »J&. Cet outil propose, pour chaque médicament prislepa
patient, de répondre a 10 questions permettanalliérla qualité de prescription de ce
médicament. Une question concerne la surpresanipfoy a-t-il une indication
valable ? »), les neuf autres concernent le « msgpibing ». Son avantage principal est
gu'il est trés complet, avec donc pour inconvénientemps nécessaire pour pouvoir

I'appliquer. D’un point de vue pédagogique, I''gdiion de cet outil est un excellent
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moyen de former les pharmaciens a la démarche Igs&males prescriptions en

gériatrie.

TABLEAU 1. Exemples prescriptions dites « inappropiées » chez la personne

agee

Catégorie 1. Prescription sans indication valable«{ OVER-prescribing »)

Médicament Probleme

Neuroleptiques Utilisation pour des indications non valables clies patients
déments (par exemple troubles du sommeil, agitatégere,
confusion, errance)

Diurétique de I'anse Utilisation pour des oedémes des membres inférignicguement
causés par une insuffisance veineuse.*

Catégorie 2. Médicament nécessaire mais prescriptianappropriée en termes de: ( «MIS-
prescribing »)

Type de probleme Exemples

Dose trop élevée Ranitidine 300mg/j chez un patient avec insuffiganénale
modérée (risque de confusion)
Aspirine 160mg/j chez un patient ayant besoin d’pr&vention
cardiovasculaire, mais avec antécédent de patkololgiéreuse
(= 75-100mg/j tout aussi efficace, mais moins risqué)

Interaction Inhibiteur de l'acétylcholinestérase (type donéPpé&zour traiter
médicamenteuse une démence + anticholinergique pour traiter dectintinence
urinaire—> interaction pharmacodynamique, avec effet antageni
des deux médicaments
Antidépresseurs tricycliques en association a aitetnent par
opiaceés (risque de constipation sévere).*

Interaction médicament- Benzodiazépine chez une personne faisant des chuégsetition,
pathologie ou ayant des problémes cognitifs*
Prescription d'un médicament a fortes propriétésti- an
cholinergiques chez un patient confus, ou avec teyyson
orthostatique, hypertrophie prostatique, ...*

Catégorie 2. Médicament nécessaire mais prescriptianappropriée en termes de: ( «MIS-
prescribing »)

Mauvais choix de prescription prolongée de prazepam pour des treuhiesommeil
principe actif (longue demi-vie et métabolite actif, risque pliesvé de chute et
autres effets secondaires)*
Diurétique thiazidique chez un patient avec antéctdde goutte
(risque de crise de goutte)*
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Formulation non Analgésique en gouttes chez un patient vivant sawc des
correcte / non pratique problémes de vue, qui ne pourra que trés difficiehtompter les
pour le patient gouttes

Codt trop élevé Spécialité originale alors qu’'une alternative naeitl marché
existe, et que le patient se plaint du colt detssstrement

Catégorie 3. Pas de prescription alors qu’il y a ua indication (« UNDER-prescribing » )

Pathologie Probleme

Ostéoporose Pas de prise de calcium, vitamine D, bisphosphooh&z des
patients avec antécédent de fracture et ostéopamseue ©
risque de nouvelle fracture, et donc dépendance ¥tc

Insuffisance cardiaque Non prescription d'un IECA (ou sartan) alors quenl’sait que
cette classe de médicament améliore le pronostidgenes de
morbi-mortalité)*

Abréviations: IECA:inhibiteur de I'enzyme de consi@n de I'angiotensine ; IPP: inhibiteur de la pemp
a proton (type oméprazole), ISRS: inhibiteur séflelet la recapture de sérotonine (type citalopram)

* Indicateur de prescription inappropriée retrodeds les criteres STOPP&START.

Soins pharmaceutiques pour les personnes dgées

Eléments clés de la démarche

Les personnes agées fragiles ayant un risque uatement élevé
d’événements iatrogenes, elles constituent une latig qui peut tirer un bénéfice
particulier des soins pharmaceutiques. Toutes tegeé des soins pharmaceutiques
s’appliquent a la personne agée, avec quelquestéastiques particuliéres qu’il nous

semble utile de mentionner.

La détermination des objectifs du traitement est @tape importante, dont le
contenu pourra étre trés différent de celui d'uaespnne plus jeune ou non fragile. Les
objectifs de la prise en charge globale d'une perscdgée fragile ciblent en général
plus le maintien de I'indépendance (activités deiéajournaliére) et le maintien de la
qualité de vie, que la réduction de la mortaliteesCchoix ont des implications
importantes pour les décisions ultérieures en terdeepharmacothérapie. Il est donc
capital que les objectifs soient clairement défihés le départ, et si possible avec la
participation du patient et/ou de ses proches. rSipend I'ostéoporose fracturaire
comme exemple, on pourrait dans un cas avoir uemdtagile mais qui reste mobile
et pour lequel I'objectif prioritaire sera de dimer le risque d’une nouvelle fracture.
Chez ce patient, on envisagera la prescription disphophonate, de calcium et de
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vitamine D. A l'inverse, dans un autre cas, chezatient avec la méme comorbidité
mais qui se trouve dans un état grabataire, aveanobilité nulle, I'objectif principal

ne sera pas de limiter le risque d’une nouvelletine mais plutét d’assurer le confort
du patient, y compris en lien avec d’éventuellesilelars associées a une fracture

récente. La prescription d’un bisphosphonate n& denc clairement pas envisagée.

Au niveau de l'identification des problemes rel&$a pharmacothérapie et de
I'identification des solutions possibles, il estpontant de bien connaitre les problemes
de prescription, de suivi, d’administration et aempliance[...]. Le tableau 2 reprend
certains éléments importants associés a la préscride nouveaux médicaments ou

I'arrét de médicaments.

Enfin, les personnes agées transitent frequemmerg enilieux de soins, par
exemple en lien avec une hospitalisation. Il eshcdgarticulierement important
d’optimiser la continuité des soins — et des tradnts. Lors de l'arrivée dans un
nouveau milieu, [I'obtention d'une anamnése medicamese complete est
indispensable mais souvent plus difficile (par egkntar le patient est confus ou parce
gu'il ne s'occupe pas lui-méme de ses médicamentomicile). L’hétéro-anamnése
peut donc s’avérer souvent nécessaire. Outretéadess médicaments pris par le patient,
le pharmacien aura a ce moment un role importans dalentification de problemes
liés a la prise et a la gestion des médicamentdeppatient (et/ou les proches). Une
anamnése complete permettra également de préparsprtie d'hospitalisation et
d'éviter les discordances entre les prescripti@nsaitie et les traitements habituels du
patient. Une information individualisée est indispable a la sortie du patient, et la

communication avec les aidants du domicile estntisdie.

TABLEAU 2 — Recommandations pour une prescription @propriée chez le

patient agé
Avant l'introduction d’'un Lorsqu'un nouveau médicament est
nouveau médicament introduit

Pour éviter une polymédication Débuter a faible dose€Compte tenu des
inutile et potentiellement  modifications pharmacocinétiques et
dangereusetoujours évaluer si les pharmacodynamiques, de la possibilité
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signes et symptdmes présentés par le d’interactions médicamenteuses et du
patient sont les conséquences de risque accru  d'iatrogénicité, un

'ajout d'un médicament ou d'une
modification de dose afin d’éviter
une cascade meédicamenteuse.
Plusieurs syndromes gériatrique (par
exemple les chutes, la confusion, la
constipation) ont souvent une cause
iatrogene.

médicament devrait étre débuté a
posologie réduite chez une personne
agée. De maniere générale il faudrait
débuter au quart ou a la moitié de la
posologie initiale habituellement

recommandée chez I'adulte. Cela permet
souvent d’éviter les effets secondaires.

Construire _ progressivement Il est
important de définir le plan de suivi de
facon assez précise pour distinguer
'émergence d'un syndrome gériatrique
d'un effet indésirable atypique et
réversible d’'un médicament. Pour cette
raison et lorsque la condition de la
personne agée le permet, on préfere
ajouter, stopper ou modifier un
médicament & la fois et s’accorder une
période d’observation adéquate avant de
poursuivre I'ajustement de la thérapie.
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Lorsque I'on arréte un médicament:

- déterminer l'utilisation réelle que le patient fdit médicament ;

- si possible, diminuer ou stopper un seul médicaradat fois, selon la priorité
des problemes ;

- sl n'y a pas durgence, procéder au retrait geddet progressif du
médicament ;

- surveiller 'apparition de symptémes de sevragesiagque la réapparition du
probleme qui était traité par le médicament. De mésnle médicament arrété
était en interaction avec un autre médicamentetit [y avoir une modification
de son métabolisme et un déséquilibre de la camditiaitée par ce deuxieme

médicament.

Dans la mesure du possible tout changement derraiit devrait étre discuté avec
la personne agée (et proches si nécessaire). Bdgslunotivations de ces changements
ainsi que la liste des médicaments pris par leepatioivent figurer dans le dossier du
patient. Ces efforts de communication font pamig&grante de toute stratégie visant a
optimiser la prescription des médicaments, et fdinaité des soins.

Modéles de pratique

Les autorités sanitaires de plusieurs pays ont enisplace des structures
favorisant le développement des soins pharmacegigour les personnes agees. En
parallele, de nombreuses études expérimentalesdémontré I'impact des soins
pharmaceutiques pour les personnes agées. Plugiewnss de la littérature sont
disponibles a ce sujet et mentionnées dans laogitalphie de ce chapitre.

A titre d’exemple, aux Etats-Unis la |égislationpase qu'un pharmacien revoie
le traitement de chaque résident en maison de @posoins une fois par mois. Cela a
permis, par exemple, de diminuer la prescriptiomppropriée de neuroleptiques. Le
méme type de développement des soins pharmaceuifique des résidents en maisons
de repos a lieu dans de nombreux autres pays, cdfungralie, I'’Angleterre, les
Pays-Bas]...].

33



Introduction I

Ce qu’il faut retenir

Les personnes agées fragiles présentent un risquicuytierement élevé
d’événements iatrogénes secondaires a des probiEm@®scription, d’administration,
de suivi ou de compliance. L'utilisation des médieats doit absolument étre adaptée
en conséquence. Les soins pharmaceutiques enriges@tt particulierement pertinents

pour cette population a risque.

Le pharmacien contribue a la détection et a I'ofg&tion des prescriptions dites
« inappropriées », qu'il s’agisse de surprescripti@le sous prescription ou de
prescription inadéquate par rapport a d'autregr@s comme la dose ou les interactions.
Des outils a utiliser en routine clinique, tels deg criteres STOPP&START, peuvent

I'aider dans sa démarche.

Les traitements doivent tenir compte d'objectiféerdpeutiques adaptés a la
situation individuelle de chaque patient. Le pdtiéou un proche), au cceur de la
démarche, doit étre consulté a plusieurs niveawe ce soit lors de I'anamnese
médicamenteuse qui permettra par exemple d’identifans le traitement habituel du
patient la cause d'un symptéme ou un probleme degltance, lors d'une discussion
pour planifier lI'arrét d’un traitement, ou encoradortie d'hospitalisation pour assurer

la continuité des soing..]
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INTRODUCTION II - STOPP&START: a practical tool to

screen for inappropriate prescribing in older patients
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This article was written for general practitioneaad aims to describe the
STOPP&START tool in a practical way.

SUMMARY IN ENGLISH

STOPP (Screening Tool of Older Person’s Prescnpjioand START
(Screening Tool to Alert doctors to Right Treatneist a tool aimed at improving
prescribing in older patients over 65 years. It vpasblished in 2008 by an Irish
multidisciplinary team. The use of a tool to impeoprescribing in older people is
important because older people are more sensdiagerse drug events and are often
polymedicated. Evidence on the pharmaceutical mamagt of multimorbid patients is
also lacking for this population. The most frequdanstances of inappropriate
prescribing encountered upon hospital admission jairesented. Cardiovascular
prevention and the use of psychotropic drugs adwio domains where optimisation is

prioritised.

General practitioners play a key role in managheggharmacological treatment
of older people and could incorporate this scregriool into their daily clinical
practice. The STOPP&START lists of criteria allohetidentification of potentially
inappropriate prescribing by excess (STOPP) or éauwdt (START) within minutes,
once all of the relevant medical and pharmacoldgidarmation has been collected.

The tool can be used as a check list when reviewstirapanging treatments.

This tool can be of valuable assistance in gem@eadtice for several reasons: 1)
STOPP&START is easy to use and may help the germatitioner to adopt a
systematic way of reviewing drug treatments; 2) €heeria contained within the tool
are based on frequent clinical conditions in tlderty and are relevant to primary care,
and 3) STOPP&START has potential as a tool for @enéwvng hospital admission.
However, the use of such a tool will never replgo®d clinical judgment, and a

comprehensive view of the patient’s status is neglior a relevant medication review.

Finally, the article suggests the use of the toopiimary care as part of an
annual medical consultation devoted to medicatemmes, in a shared decision process
with the patient.
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ABSTRACT

STOPP&START is a sim-
ple and practical tool that
is intended to improve
the prescription in elderly
patients over 65 uyears.
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Keywords:
geriatrics, inappropriate
prescribing, STOPP/START

I m MG & GERIATRIE

Introduction II

STOPP&START

Dépister nos prescriptions inappropriées

chez les patients agés

Primum non nocere, tel était I'adage qui introduisait nos
cours de pharmacologie. Cet adage s’avére plus pertinent
encore chez nos patients agés, les plus fragiles de nos
patients. Loutil STOPP&START vient a notre secours pour
I'optimalisation de nos prescriptions chez ces patients
agés. Le présent article présente cet outil. Tout généra-
liste devrait désormais I'avoir @ sa disposition dans sa
mallette.

PRETEST

VRAI  FAUX

2. Les anticoagulants sont toujours indiqués en
cas de fibrillation auriculaire au-dela de 75 ans. O O

3. Les prescriptions inappropriées sont généralement
responsables de 5 a 10 % des admissions en
service d’urgence.

1. L'aspirine reste indiquée en prévention primaire,
méme chez la personne agée.

O O

Réponses ici.

STOPP&START est un outil simple et pratique constitué de deux listes
(STOPP, START) mises a disposition de tout clinicien soucieux de
I'adéquation de la prescription chez les patients &gés de 65 ans et
plus'Z Depuis sa publication en 2008, de nombreux gériatres, des
pharmaciens et, bien entendu, des médecins généralistes, s’en
servent®. Mais que peut vraiment nous apporter STOPP&START au
quotidien?

Pourquoi Poutil STOPPSSTART |

Nos prescriptions médicamenteuses visent a étre adéquates. Elles
deviennent cependant inappropriées lorsque la balance entre leurs
bénéfices et leurs risques n’est pas favorable au patient. Des médi-
caments qui seraientinappropriés car présents en excés, inutiles ou
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RESUME

STOPP&START est un outil
simple et pratique destiné
a améliorer la prescription
chez les patients agés de
plus de 65 ans. Il s’agit de
deux listes de critéres qui
permettent en quelques
®© © ¢ &6 & & & 6 06 0 © 0 0 0 0 0 0 0 o minutes d'identifier les

prescriptions potentielle-
ment inappropriées par
exces (STOPP) ou par défaut

dangereux (overuse) peuvent étre détectés par I'outil STOPP (Screening (START) peuvent constituer
Tool of Older Person’s Prescriptions). A l'inverse, des médicaments utiles une aide appréciable en
a un patient mais qui font défaut (underuse), vont quant a eux étre détec- médecine générale.

tés grace l'outil START (Screening Tool to Alert Doctors to Right Treatment)* Mots clefs: Gériatrie,

¢, Les listes STOPP&START sont disponibles aux Tableaux 1 et 2, dans une prescription inappropriée,
version adaptée a la pratique quotidienne. STOPP&START

Pourquoi la prescription chez les patients agés requiert-elle une atten-
tion particuliere et peut-elle bénéficier de I'aide d'un outil? Plusieurs
raisons I'expliquent. Tout d'abord, les patients agés présentent une sensibilité accrue aux
effets indésirables médicamenteux. Ainsi, la survenue de chutes et de fractures peut étre
précipitée chez des patients agés par la prise de médicaments inappropriés (benzodia-
zépines, opiacés, neuroleptiques, vasodilatateurs, antihistaminiques selon STOPP) ou
I'absence de médicaments indiqués (calcium et vitamine D en présence d'ostéoporose
d'aprés START). De plus, les patients agés présentent souvent de nombreuses comorbidi-
tés, et font 'objet d'une polymédication. Ils recoivent alors des médicaments qui leur sont
souvent prescrits par de multiples prescripteurs. Cette complexité est bien souvent difficile
a gérer. Par ailleurs, on dispose d’assez peu de données quant a la sécurité et I'efficacité
des médicaments dans la population gériatrique : un manque de preuves cliniques persiste
donc dans ce domaine.

Pour ces raisons, on a tout intérét a rationnaliser I'usage des médicaments chez ces
patients, afin de toujours garder la balance bénéfice-risque en faveur du traitement adminis-
tré. La population vieillissant, le médecin généraliste rencontre de plus en plus de patients
agés, chez qui il doit exercer un rdle central dans la prise en charge souvent complexe du
traitement médicamenteux. La remise en question réguliere des médicaments a prendre
fait partie intégrante des missions du généraliste.

STOPPSSTART, une démarche originale

La double liste STOPP&START est le fruit d’une initiative de cliniciens irlandais. Au début des
années 2000, une équipe multidisciplinaire s’est rassemblée pour développer de fagon
validée cet outil (en consensus, selon la méthode DELPHI) qui a été publié pour la premiére
fois en 2008 et dont |'adaptation en frangais est parue en 2009°. L'équipe irlandaise com-
prenait des médecins généralistes et gériatres, des pharmacologues, des psychiatres et
autres. lls ont mis en place une liste de 65 critéres avec des médicaments a éviter dans des
conditions médicales précises (STOPP, tableau 1) et une liste de 22 critéres comprenant
des médicaments qui devraient au contraire étre prescrits (START, tableau 2] dans des cir-
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constances spécifiques. Chaque critére STOPP fait donc le lien entre une situation médicale précise
(par exemple un antécédent médical ou un risque de chute) et une prescription potentiellement
inappropriée (par overuse ou underuse).

Cet outil STOPP&START s'utilise au quotidien pour passer en revue les traitements médicamenteux
de son patient. L'utilisation de I'outil comme une check-list (tel que proposée dans les tableaux 1 et
2) va permettre de se mettre en alerte vis-3-vis de certaines prescriptions et d'intégrer a sa pratique
la démarche de révision systématique des traitements. L'application des listes chez un patient ne
prend que quelques minutes, a condition d'avoir sous la main un dossier complet et a jour] repre-
nant ses antécédents, problémes actifs et médicaments en cours.

Les auteurs de STOPP&START préparent une mise a jour de I'outil pour 2014 et un projet d’informa-
tisation. L'informatisation des critéres STOPP&START n’est pas encore disponible en Belgique mais
pourrait étre envisagée a l'avenir. Elle est pressentie comme particulierement utile pour 'applica-
tion de ces critéres. Par ailleurs, une équipe de la KULeuven évalue actuellement une adaptation
belge de STOPP appelée RASP. Notons que STOPP&START n'est pas le seul outil disponible pour cibler
les médicaments potentiellement inappropriés. En 2012, une révision des critéres de Beers a été
publiée, qui inclut un niveau de preuve et possede la force de la recommandation pour chaque
critére proposé. Une version de poche est téléchargeable sur le site de la Societe américaine de
gériatrie *, et est également disponible sur le /a page "outils” du site de |a SSMG. Y figure également
un lien vers /a version compléte de ces critéres et des recommandations qui en découlent.

Des médicaments a cibler

Tant STOPP que START ont déja été utilisés dans plusieurs études pour décrire les prescriptions inap-
propriées, notamment en Belgique ou ils ont été utilisés pour observer les traitements médicamen-
teux a domicile. Ainsi, les prescriptions du domicile les plus souvent inappropriées chez les patients
agés fragiles (= ?5ans) admis en 2008 aux Cliniques universitaires Saint-Luc sont présentées dans
le tableau 3 °. Les antécédents de chutes, la polymédication, et certaines pathologies comme le
diabeéte, |a fibrillation auriculaire, l'ostéoporose et les antécédents de maladie ischémique sont asso-
ciées aun nombre accru de prescriptions inappropriées. Les patients présentant ces caractéristiques
devraient faire I'objet d'une attention particuliere. Il est a noter que les résultats de cette étude sont
comparables a ceux provenant d'autres pays d’Europe*®. Les duplications de traitements sont égale-
ment un critére STOPP trés fréquemment rencontré (par exemple la prescription de benzodiazépines
différentes ou de deux antidépresseurs).

Dans cette méme étude ®, une admission aigué a I'hdpital sur quatre pouvait étre potentiellement
reliée a une prescription inappropriée. Dans un grand nombre de cas, des patients étaientadmis pour
chute avec fracture alors qu'ils avaient des antécédents de chute et recevaient des médicaments qui
affectent les chuteurs épinglés par STOPP tels que les benzodiazépines ou neuroleptiques (46/302
admissions) ou ne recevaient pas de calcium, vitamine D ou bisphosphonates (19/302) pourtant
recommandés par START vu l'existence d'une ostéoporose. De la méme fagon, quelques (5/302)
hospitalisations pour accident coronaire aigu ont été observées chez des patients qui auraient dd
selon START bénéficier d'une prévention cardiovasculaire secondaire par aspirine voire par statine. >95>
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Tableau 1.

Liste des critéres STOPP, organisée par molécule ou famille et fréquence observée(%] chez 302 patients agés
fragiles admis aux Cliniques Saint-Luc

Médicaments STOPP

considérés comme inappropriés dans les situations

suivantes (>65ans]

Fréquence
observée, %*

Digoxine — > 125ug/j & insuffisance rénale (Cl créatinine < 50 ml/min) <1%
Diurétique de I'anse — 1" ligne contre HTA <1%
— Insuffisance veineuse
Thiazide — Goutte [crise dans les antécédents) <1%
— Diabeéte avec hypoglycémies
B-bloquant — Non cardio-sélectif & BPCO 6%
— Association au Verapamil.
Diltiazem/ Verapamil — Insuffisance cardiaque sévére (NYHA classe Ill ou IV) <1%
Antagoniste du calcium — Constipation chronique sévere 1%
Vasodilatateur — Chute & hypotension orthostatique démontrée <1%
(- 20 mmHg de systolique en position debout)
— Dose élevée (= 150 mg/j).
— En prévention cardiovasculaire 1°"*
Aspirine — Associée a un anticoagulant sans protection digestive (anti-H2/IPP) 12%
— Ulcus gastro-duodénal sans protection digestive (anti-H2/IPP)
— Haut risque hémorragique
— Contre les vertiges périphériques
Dipyridamole — En prévention cardiovasculaire 2"* en monothérapie <1%
— Haut risque hémorragique
Clopidogrel — Haut risque hémorragique <1%
AVK — Haut risque hémorragique <1%
— Durée excessive [>6 mois si TVP; >12 mois si embolie pulmonaire)
— Démence
— Constipation
Tricyclique — Glaucome 5%
— Bloc cardiaque
— Association avec opiacés ou anticalciques
— Prostatisme
Benzodiazépine — Chute 24%
— Molécule a longue durée d'action > 1 mois
Neuroleptique — Chute
— Contre l'insomnie > 1 mois 4%
— Parkinson
— Phénothiazine & épilepsie
Antiparkinsonien — Contre un syndrome extra-pyramidal induit par un neuroleptique <1%
anticholinergique
ISRS — Hyponatrémie persistante >2 mois ; < 130 mEq/L) <1%
Anti-Histaminique de 1*¢ — Durée excessive > 1 semaine) 2%
génération — Chute
Loperamide, Codéine — Diarrhée d'origine inconnue <1%
— Gastroentérite infectieuse sévere
Metoclopramide — Syndrome extra-pyramidal <1%
IPP — Durée excessive (> 8 sem) a dose thérapeutique pour ulcére peptique <1%
Antispasmodique — Constipation chronique <1%
anticholinergique
Théophylline — Monothérapie dans la BPCO <1%
Ipratropium — Glaucome <1%
— BPCO modérée a sévere, au lieu de corticoides inhalés.
Corticoide systémique 3%

— Durée excessive (> 3 mois) en monothérapie contre I'arthrose ou
la polyarthrite rhumatoide
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Tableau 1. (suite)

Médicaments STOPP considérés comme inappropriés dans les situations Fréquence

suivantes (>65ans) observée, %*

— Arthrose faible & modérée & durée excessive (> 3 mois)

AINS — HTA (= 160 mmHg).

— Insuffisance cardiaque

— Insuffisance rénale [Cl créatinine < 50 ml/min) 3%
— Association a un anticoagul

— Ulcus peptique dans les antécédents, sans protection digestive

— Goutte en traitement chronique, hors Cl allopurinol

Colchicine — Goutte en traitement chronique, hors Cl allopurinol <1%
— Chute
— Douleurs modérées 8%
Opiacé — Constipation chronique (> 2 sem) sans laxatif
— Démence sans indication palliative
Anti-diabétique oral — Longue durée (glibenclamide, chlorpropamide) <1%
Oestrogénes — Cancer du sein.
— Antécédent de TVP-embolie pulmonaire <1%
— Sans progestatif chez femme non-hystérectomisée
a-bloquant — Sonde urinaire au long cours (>2mois) <1%
— Homme incontinent
Anti-muscarinique — Démence
— Glaucome 1%

— Prostatisme
— Constipation chronique

Ipratropium — Glaucome <1%

— BPCO modérée a sévere, au lieu de corticoides inhalés.

— Durée excessive (> 3 mois) en monothérapie contre I'arthrose ou 3%
la polyarthrite rhumatoide

Corticoide systémique

Duplications

Autrement dit, I'utilisation de STOPP&START a usage préventif prend tout son sens puisqu’elle
pourrait diminuer le nombre d’admissions pour cause médicamenteuse. STOPP a déja montré qu'il
permettait d'identifier des médicaments impliqués dans des effets indésirables®. A I'heure actuelle,
des équipes de recherche étudient la valeur prédictive de I'outil STOPP&START.

STOPP&START, pour ou contre?

Parmi les forces que présente |'outil STOPP&START, on compte sa simplicité d'utilisation. Les criteres
sonten effet courts et explicites, permettent ainsi au praticien d’effectuer une revue systématique du
traitement médicamenteux. Les critéres reprennent des médicaments et pathologies fréequemment
rencontrés. L'outil est donc représentatif de la pratique de la médecine générale de tous les jours. De
plus, méme s'il na pas encore fait 'objet de nombreuses études, il est pressenti comme étant d'une

33>
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Tableau 2.
Liste des critéres START, organisée par situations médicales fréquence et observée(%] chez 302 patients dgés
fragiles admis aux Cliniques Saint-Luc

® © ¢ ¢ ¢ & & & o & & & & & 0o 0o 0o o o

Médicaments START consitdérés comme inappropriés dans les situations Fréquence
suivantes (>65ans) observée, %*

Fibrillation Auriculaire — Anticoagulant [AVK) 11%
— Aspirine (si AVK contre-indiqué) 1%

Prévention cardiovasculaire | — Aspirine (ou clopidogrel) 14%

e — Statine™* 8%

Hypertension arterielle — Anti-hypertenseur %

(= 160 mmHg a plusieurs

reprises)

Diab&te type 2 & autre facteur | — Antiagrégant plaquettaire (risque cardiovasculaire) 11%

de risque cardiovasculaire — Statine (risque cardiovasculaire) 13%
— IEC [néphropathie) 5%
— Metformine (sauf si Cl créatinine < 50 ml/min) 8%

Insuffisance Cardiaque — IEC 2%

Infarctus du myocarde — IEC 2%

Angor stable — B -bloguant 2%

BPCO Iégere a modérée — B2 mimétique ou anticholinergique inhalé 7%

BPCO modérée ( si VEMS < 50%) | — Corticoide inhalé 1%

Insuffisance respiratoire —0, <1%

(p02 <60mmHg)

Parkinson idiopathique — L-dopa <1%

invalidant

Affects dépressifs > 3 mois — Antidépresseur 5%

Reflux gastro-oesophagien — IPP 24%

sévere

Diverticulose colique avec — fibres 4%

constipation

Polyarthrite rhumatoide — Anti-rhumatismaux biologiques <1%

modérée a sévere > 12 mois

Corticoide par voie orale en — Bisphosphonate <1%

entretien

Ostéoporose connue —> Calcium et vitamine D 2%

Prescriptions inappropriées les plus fréquemment observées® -

*Dalleur 0, et al. Drugs Aging. 2012; 29: 829-37 ; **Si indépendance fonctionnelle et si espérance de vie > 5ans.

Abréviations : AINS : anti-i ire non- idien ; AVK : anti-vi K; BPCO : broncho-p ; Cl: contre-indi-

cation; Cl: clairance ; IEC : antagoniste de I'enzyme de conversion de I'angiotensine ; HTA : hgpertensin'n ;IPP: inhibi;eur de la pompe a protons; ISRS :
inhibiteur sélectif de la pture de la ine; TVP : thrombose veineuse profonde.

D'apres Lang PO, etal. Can J Public Health. 2009; 100: 426-31.

Tableau 3.
Médicaments les plus fréquemment considérés comme potentiellement inappropriés selon STOPP&START chez
les patients agés fragiles admis aux Cliniques Saint-Luc (n=302).

Médicaments de la liste STOPP (% de patients concernés) Médicaments de la liste START (% de patients concernés)

Aspirine, en prévention secondaire (21%)

Statines (19%)

Benzodiazépines (24% )

Aspirine, en prévention primaire et surdosage (12%)
Opiacés (8%)
Bétabloquants (6%)

Calcium et vitamine D [17%)

Anticoagulants (11%) >9>
Bisphosphonates (10%)

Antidépresseurs tricycliques (5%)
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grande utilité, notamment pour son usage en prévention afin de diminuer la charge en médicaments
inappropriés chez les personnes agées. L'application des critéres STOPP&START permet directement
au généraliste d’optimiser le traitement de ses patients.

Cependant, I'outil STOPP&START présente également des limites. Un certain temps d’adaptation
est nécessaire pour apprivoiser l'outil au vu de la longueur de la liste de criteres, et pour intégrer la
démarche de révision réguliere du traitement a sa pratique. Une premiére étape pourrait consister
a évaluer les rapports risque-bénéfice des critéres STOPP&START les plus souvent observés [mis en
évidence dans les tableaux 1 et 2). Aforce de les utiliser, la question de savoir si le médicament est
approprié vient comme un réflexe au moment de prescrire. En fait, ces outils ont un fort potentiel
éducationnel. Comme mentionné précédemment, il estindispensable d’avoir sous la main une liste
claire et exhaustive des médicaments pris par le patient, y compris les médicaments non soumis
a prescription, et une vision compléte de la situation médicale du patient, mises face a face. Une
fois ces informations disponibles, il ne faut que quelques minutes pour repérer les médicaments
inappropriés. Le systéme du dossier médical informatisé peut par ailleurs faciliter et accélérer
I'application de I'outil STOPP&START.

Il ne faut pas perdre de vue que tous les médicaments et toutes les situations de médicaments
inappropriés ne vont pas avoir les mémes conséquences d’un patient a l'autre. Une analyse a mon-
tré qu’en prenant en compte les comorbidités et le statut fonctionnel cognitif et social du patient,
I'importance clinique de I'arrét ou de l'initiation d'un médicament peut prendre des formes variables.
Dans certains cas, les recommandations peuvent étre majeures pour un patient et mineures pour
un autre. Ceci souligne l'importance, une fois certaines prescriptions épinglées par STOPP&START,
de considérer le patient dans sa globalité afin d’en juger le caractere approprié ou non. Comme dit
précédemment, le médecin généraliste, en tant que personne-clé, devra rassembler les informa-
tions et pourra discuter avec les autres prescripteurs de la situation du patient et de ses médica-
ments. Le jugement clinique et la connaissance individuelle du patient permettront de nuancer le
caractere approprié des prescriptions. Certains cas ont été soulevés lors de rencontres avec des
utilisateurs des outils. Par exemple une benzodiazépine ou un neuroleptique inapproprié selon
STOPP chez un "chuteur” n'aura pas la méme portée selon qu'on parle de chutes répétées ou d'une
chute accidentelle, isolée. Les médicaments a visée neurologique (antidépresseurs, neurolep-
tiques, antidouleurs) sont parmi les plus difficiles & évaluer. Pourtant, il est clair que rationnaliser
l'usage des psychotropes est prioritaire pour la qualité et la sécurité du traitement du patient agé.
STOPP permettra d'attirer I'attention sur ce point. Un autre cas est celui des patients diabétiques qui
font des hypoglycémies fréquentes et qui regoivent un bétabloquant. STOPP considére dans ce cas
le bétablogquant comme inapproprié. Cependant, bon nombre des patients diabétiques présentent
également des pathologies ischémiques. Chez ces patients, arréter le bétabloquant serait délétéere
tandis que I'ajustement du traitement hypoglycémiant serait la premiére mesure a adopter.

La discussion et la décision autour des médicaments doit bien sar impliquer les patients, méme
lorsqu'il s’agit d’un patient agé. Tout le monde sait qu'il est difficile d’arréter une benzodiazépine a
laguelle le patient est habitué depuis plus de trente ans. Informer et appliquer une décision concer-
tée avec le patient est primordial. STOPP&START peut ouvrir la porte a la discussion avec le patient.
Pourquoi, concrétement, ne pas organiser une révision des traitements médicamenteux et consa-
crer, une fois par an, une consultation médicale a cet effet?

>
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Pour adopter STOPP&START dans sa pratique au bénéfice de nos patients agés, il estimportant d’avoir
organisé une liste compléte de ses principaux probléemes de santé et de ses médicaments corres-
pondants. Ces données étant disponibles, I'application de l'outil est aisée, rapide et efficace pour
réduire la charge en prescriptions inappropriées. Appliquer les criteres STOPP&START en médecine
générale devrait faire naturellement partie de notre prise en charge de la population fragile et parti-
culierement sensible que sont nos patients agés. En particulier, il faut étre vigilant chez les patients
quiont des antécédents de chutes, celles-ci étant régulierement associées a la prise inappropriée de
médicaments psychotropes. Egalement, il faut étre particulierement attentif aux médicaments qui
sont utilisés en prévention cardiovasculaire. En effet, c’est dans ces deux domaines, neurologique et
cardiovasculaire, que se concentre la grande majorité des prescriptions inappropriées.

Cette démarche d'optimisation thérapeutique ne peut cependant se faire correctement que si elle
consideére |e patient dans sa globalité. De plus, il importe de travailler en concertation avec les colle-
gues également impliqués dans le traitement et d'informer le patient. Une consultation (voire deux
par an en maison de repos) pourrait/devrait étre consacrée a cette révision des traitements médica-

menteux.
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INTRODUCTION

Caring for older patients is a major concern in ageing society. Individuals
older than 65 years of age are the most activeurness of health care, and this group
continues to increase more rapidly than most aseetions of the populatiofy. The
prescription of medicines is an important componentthe care of older people.
However, evidence has shown that the use of mexdicin this population is often
inappropriate for many different reasons, includoognplexities of prescribing, patient
factors, and health system factBtsThe appropriateness of prescriptions is a kayeiss
in older patients since they are particularly saresito adverse drug events (ADEs) and
because these events increase the utilisationadthheare services and related céts
ADEs have been documented as affecting 5-35% @ @ldtients in the community and
leading to hospital admissions in 6-16% of thessesd. The cost to society of these
drug-related hospitalisations could be reduced;esin substantial percentage of ADEs

(32-88%) are potentially preventatiie’.

This review aims to provide an overview of the usfeexplicit tools for
improving the appropriateness of prescribing ineoldeople and to summarise current
knowledge about the Screening Tool of Older Pessdrescriptions (STOPP) and
Screening Tool to Alert doctors to Right Treatm¢SEART) .

APPROPRIATE AND INAPPROPRIATE PRESCRIBING IN THE ELDERLY

Good prescribing takes into account the benefits the risks of prescribing a
specific medication, as well as other factors sasttost and patient prefererte An
evaluation of appropriateness in prescribing fodeol patients should include an
assessment of the context of multicomorbiditiescfional and cognitive status, and life

expectancy®

. There are three main categories of inappropr@eescribing: 1)
overprescribing (when more drugs are prescribed thee clinically needed); 2)
misprescribing (incorrect prescribing of a justffidrug i.e. with regard to drug choice,
dosage, duration of therapy, duplication, drug-@seinteraction, drug-drug interaction
of drug-food interactiod*™), and 3) underprescribing (when the drug reginaekd an

J19 ¥ Although polypharmacy has always traditionallyebehe main

indicated drug
concern, underuse is now under more scrutiny asgbeiidespread and related to

significant geriatric adverse evehtd. In 2007, a Belgian study on geriatric inpatients
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found that almost 60% of prescriptions had an inaypate rating, that approximately
30% of patients were taking at least one drug doght to have been avoided, and that

underprescribing of indicated medicines was takilage in half of patients®.

There are several tools available to clinical preists and other health care
professionals for assessing the appropriatenessedicines in older patients, using
either implicit (judgement-based) or explicit (eribn-based) criteri&®*?. Implicit
tools may question several aspects of prescribinguding choice of molecule,
evaluation of dosage, indication, route of admraistn, duration, adverse reactions,
drug-drug interaction, drug-disease interactiomlidation costs, adherence, and patient
preference. The Medication Appropriateness IndeAljM™® seems to be the most
comprehensive and validated implicit tool availalide date, but its application is
particularly time-consuming. In addition, the MAbe&s not address underprescribing,
but this can be evaluated using another tool, nathel Assessment of Underutilization
index (AOU)1®!,

A COMPARISON OF COMMONLY USED EXPLICIT TOOLS

A variety of explicit tools are available. Most addsls overprescribing and
misprescribing (either with or without referencectamorbidity conditions). Some also
tackle underprescribing. Their advantages incltildeir rapid application, because they
require little judgement and their lower cost opligation. Explicit tools also ensure a

more equal carg.

Explicit tools have usually been developed usirtgrditure reviews, expert
opinions, and consensus techniq&$?. The validity of the methods used to develop
sets of explicit criteria for use in older peoplashbeen questionéd *”. Frequent
weaknesses include: a lack of transparency conggrttie literature used, the poor
reliability of the Delphi method, findings of theelphi rounds not being appropriately
presented, inter-rater reliability not having bessessed, and conflicts of interest of the

expert panel not having been disclo8&d

There must be conclusive evidence that the usexplicé tools in clinical
practice is worthwhile if this approach is to belersed. The relationship between what

the tools identify as inappropriate prescribing #melactual incidence of adverse health
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outcomes needs to be established. However, evidiemcthe predictive validity of

explicit tools is currently inconclusive.

The Beers criteria

The Beers criteria are the best known and bestestuaf the explicit tools and
have been adopted by the American Geriatrics So¢&GS). Several updates have
been published since their initial publication 891 82 The most recent update
classifies inappropriate medications as: 1) dregavioid, 2) drugs to avoid, depending

on diagnosis/condition, or 3) drugs to use withticau

Several extensive studies have looked at the Besteria in a variety of
settings: primary care (prevalence 12.5-42%)Y hospitals (14-44%%¥°, and long-
term care (18-35%%>. Several studies reported a link between the ti@eers drugs
and adverse outcomes. One study reported that £rnefgency visits for adverse drug
reactions were caused by drugs on the BeersifistAmongst hospitalised older
patients, other studies reported that drugs listethe Beers list were responsible for a
small percentage of ADEs (6-9%%' 2%, Beers-listed drugs increase the use of health
care resourceéd” 28 and nursing home admissidf¥. According to one adapted Beers
list, inappropriate medications were related tésfal the community-dwelling elderly
391 A recent study showed that 16.5% of ADE occurrivithin 45 days after hospital
discharge implicated medications on the 2012 updathe Beers list. By contrast,
other studies found no significant relationshipwestn the use of drugs from the Beers
list and either mortality* 2 323% ADEs 2 3+ 3¢l and self-reported ADES"), health-
related quality of lifé>®, admission$*, or length of staj?® **. So far, no randomised
controlled trial has unequivocally been able tovsiizat the application of the Beers list

decreases ADEs, morbidity, mortality, hospitalisatior cost§%.

STOPP (Screening Tool of Older Person’s Prescriptions) and START
(Screening Tool to Alert doctors to Right Treatment)

The STOPP&START tool was developed by an acadessimtfrom Ireland.
The criteria were designed for patients over 65ry/ed age. The tool was validated
through a Delphi consensus process in which 18rexe geriatric pharmacotherapy
participated. The STOPP&START criteria have showsodj inter-rater reliability
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between physicians and between pharmaéiét$” and have been adopted by the
European Union Geriatric Medicine Society (EUGMS).

The tool links clinical situations to evidence-béskugs usage and covers drugs
widely used in Europe (in contrast to the Beers$).lihe criteria are organised
according to physiological systems, plus two prewtlgeriatric syndromes (fall and
pain). The 65 STOPP criteria address overpresgilwhile the 22 START criteria
concentrate on underprescribing. The combined egeeof aspects of both over- and

underuse makes this tool particularly interesting.

This tool seems to be increasingly used for bothiczl research and clinical
practice in Belgium, although few publications ¢ subject are available so far. The
use of this tool has also been reported in sevecaint studies in other countri¢® !
Hill-Taylor et al. published a systematic review dhe application of the
STOPP&START tool in 20132, Based on recent data, this tool seem to be more
sensitive than other explicit tools, such as therBeriteria, at detecting inappropriate
prescribing. The application of STOPP&START in gglractice seems to be feasible,
in contrast to the MAI. Current knowledge about FFA&START is summarised in the

next section.

Other explicit tools

To the best of our knowledge, the other tools, Whace briefly described in
Table 1, have not been evaluated for predictiveditgl Most of the tools are derived

from the Beers criterig®.

Chang (2010) compared the statements of sevencéxpbls (Beers, Mc Leod,
Rancourt, Laroche, STOPP, Winit-Watjana, and NoraregGeneral Practice
(NORGEP) Criteria) and found few similariti€g!. Only long-acting benzodiazepines
and tricyclic antidepressants were inappropriateo@ting to all seven tools. Other
medication classes that were often present (althowg in all tools) were: non-steroidal
anti-inflammatory drugs, anticholinergics, firstngeation anti-histamines, and long-
acting oral hypoglycaemic agents. Some cardiovasaditugs, such as digoxin and
dipyridamole, were also frequently targeted, as ewspme antipsychotics (e.g.
chlorpropamide). The length of the tools vary dsegtee Table 1). These differences in

which drugs are considered inappropriate illustiie fact that appropriateness of
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therapy is a complex concept, involving little stiéc evidence in older persons and

influenced by medications availability and the #rof local habits and guidelines.

Drugs considered as inappropriate in one countightvbe acceptable in another. For

example, amiodarone is listed in the Beers criteeieause of the risk of prolongation of

QT interval. In contrast, European tools do not timen amiodarone. Moreover,

amiodarone is recommended as a strategy of hedhnnhcontrol in French guidelines

for older patients having atrial fibrillatio®’. There is no international consensus on

which drugs should be targeted to optimise appabgmiess.

TABLE 1. Brief description of a selection of explid tools for screening for

potentially inappropriate prescribing.

Criteria Description !\lo.
items:

Beers'®! American criteria, last updated in 2012. 99

2012

McLeod 4 These Canadian criteria identify drugs to be avbiaewell 38

1997 as drug-disease and drug-drug interactions andr offe

Improved Prescribing
in the Elderly Tool
(IPET) ©°

2000

Zhan's Criteria "
2001

Rancourt criteria 1“8
2004

French Consensus
Panel List
2007

alternatived*. In long-term care residents, a computerised
application of these criteria detected a prevalericeb% of
inappropriate prescribiny’.

The Canadian Improved Prescribing in the ElderhyolT 14
(2000) covers the 14 most frequently encounte
inappropriate prescribing events according to Ml &

Zhan's Criteria (USA) are derived from Beers and33
categorise inappropriate medications as: 1) dragsvbid,

2) drugs rarely appropriate to prescribe, and 8psirthat
have some indications but are often misu$éd

This tool comprise statements on medications, duwra 111
dosage, and drug-drug interactions (Candfh)55% of
long-term care residents in Canada have experie
inappropriate prescribing according to this t68)

Also called the Laroche criterfé&?, this list was based on 36
other tools, including Beers, IPET, and Mc Le&¥ but
adapted to French drug availability and guidelirise list
comprises drugs and drug classes to avoid, alorth wi
alternatives. This list is unusual in targetingiguas aged

over 75 while most of the other tools are aimegaients

aged over 65. No published study has so far useseth
criteria to measure treatment appropriatef8ss
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Criteria

No.

Description )
P items:

Assessing Care of
Vulnerable Elders
(ACOVE) indicators
501

2007

Australian
Prescribing Indicator
TOOI [51, 52]

2008

Thailand criteria 3
2008

STOPP&START [
2008

Norwegian General
Practice (NORGEP)
Criteria %

2009

PRISCUS List®@
2010

This set of quality-of-care indicators was devetbjre the 68
USA and has been updated several tifff&s68 of these
indicators address prescribing (including undeigibmg).

These indicators were derived from Australian chhi 41
guidelines, prescribing databases, and the mostmoom
reasons that older Australians seek or receivatheate®®

%1 The tool comprises indicators for both over- and
underprescribing.

These Asian criteria by Winit-Watjana include staémts 77
on high-risk medications, including drug-drug i@tetions

(53]

This Irish tool addresses over- and underpresgibin 87

These criteria target inappropriate  medicatic 36
inappropriate doses, and drug-drug interactiBfis This
tool has not yet been assessed outside of Noflay

The German PRISCUS list (Latin for “old and venésab 83
B is made up of potentially inappropriate drugs,
accompanied by alternatives and recommendations for
clinical practice in case the drug is clinicallycessary (e.g.
monitoring recommendationsf®®. In a study using
administrative data, the incidence of injuries sty
increased with the prescription of drugs of the FRUS

list ®°1,

CURRENT KNOWLEDGE ABOUT STOPP&START

Prevalence

The STOPP&START tool has been used to describepnogpiate prescribing in
many different parts of the world: Europ&®® Asia *"7% the United States of
Americal™ " Mexico™, and Australid™. Studies have been conducted in several
types of settings: primary car& ¢ 72 7 "lhgspitals (often assessing medications used
at home)°": 62 63.66.67. 71, 76805 g _tarm card®® 8 708183l gay._care geriatric hospitals

84 and community pharmaci€d’. All of the studies but orfé” were observational.
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The proportion of older patients having at leas¢ amstance of inappropriate
prescribing varies greatly between settings anchic@ms (see Table 2). An international
multi-centric study®” showed an average prevalence of 51% for STOP&ist
inappropriate medications (35 to 77% by countryd ah 59% (51-73%) for START-

listed prescribing omissions in older patients alyuadmitted to a geriatric unit.

TABLE 2. The prevalence of STOPP and START eventsiiolder patients (% of
patient having at least one instance of inappropri prescribing in their drug

treatment).

Setting Prevalence of Prevalence of
STOPP events START events

Treatment at home of community - 15-60961°8 65697175 0_ggQ,l62 69 71 75. 77]

dwelling patients or inpatients (CHEGE]

Hospital treatment of inpatients 23-36%° 7] 42%®7]

Long-term care patients 24-70%%% 70- 81831 34-429%7% 81

In every study®” 8 7476 78. 83kt onel®® STOPP showed higher sensitivity
when compared with the Beers list. STOPP also stohigher sensitivity than
PRISCUS in one German stuﬁi‘). STOPP&START was recently compared with the
Australian Prescribing Indicator ToBf " The latter tool detected more patients with
potentially inappropriate medications and potentiaissions. This high sensitivity of
the Australian Prescribing Indicator Tool is prolyadue in part to the methods used to
design the tool. Indeed, criteria for this tool eteliberately chosen to include the

most frequently prescribed drugs.

Several risks factors to have inappropriate prbsayi were reported with
inconsistency between studies. STOPP events wdaéedeto polypharmacy, age,
institutionalisation, and increased comorbidity (aseasured by the Charlson
comorbidity Index®), while START events were variably related to afgmale

gender, and increased comorbidfty*?
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Outcomes

The potential link between ADEs and drugs on th®BP list has been assessed
twice by the tool's creator§® "8 Hamilton (2011) found that 52% of ADEs on
admission to hospital were related to drugs onSh®PP list. By comparison, in the
same study, only 20% of the ADEs were related tagsiron the Beers list. After
multiple adjusting (for age, sex, comorbidity, dewi, baseline activities of daily
living function, and number of medications), STOR®Rd drugs significantly increased
the risk of serious avoidable ADEs (odds ratio Q85195% CI 1.51, 2.26; p <0.001).
This was not the case for Beers-listed medicatiths

An initial experimental study yielded evidence ttiet application of the STOPP
& START screening tool to the treatment of oldetigras can significantly improve the

[l "In this randomised controlled trial, the applioat of

quality of prescribing
STOPP&START decreased the MAI score (absolute megluction of 36%) and the

AOU index (absolute risk reduction of 21%). Thispimovement was sustainable at 6
months. However, the study could not show any &gt decrease in falls, all-cause
mortality, or primary care visits. Again, this sju@as conducted by the team of the

authors of the tool, which may potentially affdot xternal validity of the results.

A randomised controlled trial is currently underwtayassess the effect of the
prospective application of STOPP on ADE incidencesadmissions, and costs
(http://clinicaltrials.gov/ct2/show/NCT01467050). Belgian team is also currently
carrying out another randomised controlled triabining a modified STOPP list called
the RASP list (RASP = Rationalisation of home matian by an Adjusted STOPP list
in older Patients) (http://clinicaltrials.gov/shdWZT01513265). This project aims to
assess the effect of the use of the RASP list byspital clinical pharmacist on
treatment modifications at discharge, and, as skrgroutcomes, on mortality, quality
of life, falls, and re-admissions. The results ledde two studies will provide valuable
evidence on the validity of the STOPP&START tool.

Costs associated with potentially inappropriatesgrieing, according to STOPP,
were evaluated in Northern Ireland and in the Répulif Ireland & 77 8! These
analyses, however, are country-dependant and, mmoertantly, included no analysis
of the cost-effectiveness of the application oftii@ on either clinical or quality of life

outcomes.
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Other considerations

The studies published have mentioned practicalimédion regarding the use of
the tool. It takes an average of 3 to 6 minuteggdply the criteria once the required
documentation has been gathef&d ®® ™ "I Multiple sources of medical history
documentation were used to the apply the tool, udiolg letters from general
practitioners, patient lists, hospital admissiotores, and patient interviews. However,
there is no mention of the time required to colkbis information*”, despite the fact
that comprehensive and detailed information is iaefufor a reliable evaluation of
potentially inappropriate prescribitfty.

Interestingly, STOPP&START was used as quality gathr to quantify the
appropriateness of prescribing in interventionablgs that did not involve the use of
the tool as part of the intervention. The tool waed before and after an intervention
which consisted of an interdisciplinary collabooati between geriatricians,
psychiatrists, and the health care team for patiefth mental comorbidities who were
hospitalised for any acute somatic conditih Similar use of STOPP&START was
made to assess the effect of home-based primageyteams in the USA? and of

interventions by clinical pharmacists in Sweféh

It has recently been suggested that STOPP&STARTidsel in combination
with an implicit tool. The Appropriate MedicatioarfOlder people-tool (AMO-tool), an
implicit tool for general practitioners comprisiegght open-ended questions, was tested
in a pilot study (not controlled) in nursing homies combination with the explicit
STOPP&START tool, with a follow-up of 6 montH&. Outcomes included the
opinions of GPs on the feasibility of using theltothe appropriateness of treatment
following the use of the tool was not assessed. &&®d that STOPP&START was
easy to use in a nursing home and that when useaination with the implicit tool,
it added to the effectiveness of the latter. Furftedies on the use of STOPP&START
in combination with implicit tools would be intetex).

A remarkable recent development has been the ingr&ation of
STOPP&START in Clinical Decision Support System®DES). A Spanish project
encouraging collaborative work among health prafesds for multimorbidity patient
care incorporated STOPP&START into the CDSS ofarest platform?®Y. The shared
platform also included a social network. Anotheib#traus international project, known
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as SENATOR, is currently ongoing. The objectivalo$ project is to develop software
to optimise drug therapy in older people. The safewwill include an assessment of
appropriateness according to STOPP&START (http:iwwec.ie/en/charge-

ucc/senator/).

Advantages of STOPP&START over other tools

The STOPP&START tool presents some advantages ater tools. Unlike
most other tools, STOPP&START addresses both aual-under-prescription, which
makes the medication review more comprehensivereitre, the use of both STOPP
and START lists in combination should be recommenute practice. The tool was
developed in Europe and refers mainly to drug esgas opposed to molecules, as
sometimes used in other tools), which makes agglibato Belgium easier. The tool is
organised by physiological system but also includeme criteria under relevant
geriatric syndromes such as falls. The tool waseldped according to a validated
method and good inter-rater reliability was reportiitial studies have shown that the
tool is sufficiently sensitive to detect potentyaihappropriate prescribing in older
people in several different settings. The spedcifiaf the tool in terms of detecting
inappropriate prescribing related to adverse ougras not been established.
However, initial studies on the predictive validiy the tool have yielded promising

results.

Some disadvantages of STOPP&START should also beioned. The length
of the tool (87 criteria) hampers his applicatiarciinical practice. Neither the severity
of the risk in case of prescribing, nor the stréangft the evidence is mentioned, which
would extend the internal validity of the tool ahelp prioritization of implementation
of criteria. Proper application of the criteria v@g detailed information about the
patient's drugs list and co-morbidities. If the laggiion of the tool is reported to be
rapid, the collection of these data might be 8% As for any other explicit tool,
regular updates are mandat§®). Finally, a complementary implicit review of theud
treatment is required for careful clinical decisimaking®?, especially as some STOPP

criteria are controversial when applied to cerfztients®®.
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OTHER APPROACHES TO OPTIMISING DRUG TREATMENT IN THE
ELDERLY

Besides the use of screening tools, several otlpgroaches have been
investigated as potential means of improving thesgription of medicines in older
people ' 22 %3 These include educational approaches, multidiseify team
interventions, the involvement of geriatric evaloatand management (GEM) teams,
pharmacist interventions, and computerised decisigport systems (CDSS). Positive
effects on the quality of prescribing — and in sarases on clinical adverse outcomes —
have been shown for multidisciplinary interventionscluding GEM teams, and
interventions provided by clinical pharmacists witthe context of a multidisciplinary

team.

CONCLUSIONS

Inappropriate prescribing in older people is a wpmead and major public
health problem. Although several tools are avadalb screen for potentially
inappropriate medications and omissions, their iptie@ validity on strong outcomes
remains unknown. Only Beers and STOPP have beehinsmitcome studies. The use

of explicit tools in clinical practice has yet te proven to be a worthwhile approach.

A large amount of research is currently being domehe STOPP&START tool
all over the world, which is showing a high prevale of inappropriate prescribing and
room for improvement in the older population. The®l presents several advantages
over the other available tools. Comparison with Beers list is particularly interesting
because the latter has until now been the mostlyideed. Evidence in favour of the
use of STOPP&START is emerging, but further randmdi controlled studies on
outcomes such as adverse drug events, hospitaksidms, mortality, quality of life,
and costs are required. Combination of the use TWFP&START and an implicit
evaluation of the medication regimen is most likedyhave a favourable impact on
appropriateness of prescribing and should be theoaph adopted in clinical practice.
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Aim and objectives

1. OBJECTIVES

The aim of this research was to extend the knovdexga screening tool for the

assessment

of appropriateness of drug treatmergldarly patients, namely the

Screening Tool of Older Person’s Prescriptions (BPPand Screening Tool to Alert
doctors to Right Treatment (START).

To that end, three major questions for researcle waased :

How much?

The first step was to quantify the pharmacologiga@ormation that the
systematic application of STOPP&START criteria wibubring on (in)appropriate

prescribing in older patients.

The objectives were :

How valid?

to measure the level of appropriateness of homernpdlogical
treatment.
to describe inappropriateness (overuse, misusaiaderuse) in terms of

prevalence, medications involved and underlyingofiac

The second question related to various validity dios of this screening tool.

To address this question, approaches were :

to compare the detection of appropriateness usif@PP&START and
other screening tools (concurrent validity).

to observe to which extent inappropriate prescgbisccording to
STOPP&START was related to adverse outcomes (greelicalidity).

to evaluate the clinical relevance of the STOPP&RTAcriteria with

experts and users (content validity).

to identify factors influencing the use of the tbyl general practitioners
(face/content validity).
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Aim and objectives

How better?

Finally, the tool had to be tested as a suppaoptanize drug prescription in the
elderly.
The goals were :
* to quantify the improvement of appropriateness ofimé medications
after systematic use of the tool during a hospitay.
* to observe whether the improvement is sustainaieyear after hospital
discharge.
* to discuss the potential benefits and barriers ©hgi the tool in the
general practice.

2. PROJECT OVERVIEW
: ?
How much? How valid? et |H°W bet'?tar. .
Measurements with the tool Validity of the tool tool as support to optimize
prescription

( Chapterl.
Inappropriate prescribing and related hospital admissions in frail older
| persons according to the STOPP and START criteria

4
Chapter l.
Anticoagulation underuse...

(" Chaplil.
Inappropriate prescribing in primary care, according to STOPP&START
§ and the Beers criteria

Chapter V.
Reduction of potentially inappropriate medications using the STOPP
criteriain frail older inpatients: a randomized controlled study

Chap V.
Views of general practitioners on the use of STOPP&START in primary
care: a qualitative study
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CHAPTER - Inappropriate prescribing and related
hospital admissions in frail older persons according to

the STOPP and START criteria

Dalleur O., Spinewine A., Henrard S., Losseau @ey®roeck N., and Boland B.

Drugs Aging 29, no. 10 (Oct 2012) : 829-37.
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Chapter 1

Chapter I at a glance

What is already known about this subject

Inappropriate prescribing is frequent in older dea home.

Inappropriate prescribing increases the risk fareaske drug events and other
adverse health outcomes such as hospital admissions

STOPP&START tool allows to screen the treatmenta@eateéct inappropriate

prescribing by overuse, misuse and underuse.

This chapter investigates the prevalence and theeaf inappropriate
prescribing at home in frail older patients adnaitte hospital and the potential

link between inappropriate prescribing and theoaad hospital admission.

What this chapter adds

Inappropriate prescribing in frail older patientsratted to hospital mainly
involves overuse dbenzodiazepines, aspirin andopiates, and underuse of
calcium and vitamin D, aspirin andstatins.

One admission out of four could be related to inappropriate prescribing
according to STOPP&START.

Fall-induced osteoporotic fracture was the most frejoaase of hospital
admission related to inappropriate prescribing stmalld be a priority target for

further improvement of prescribing.

72



Drugs Aging (2012) 29:829-837
DOI 10.1007/540266-012-0016-1

Chapter 1

ORIGINAL RESEARCH ARTICLE

Inappropriate Prescribing and Related Hospital Admissions
in Frail Older Persons According to the STOPP and START

Criteria

Olivia Dalleur - Anne Spinewine - Séverine Henrard -
Claire Losseau - Niko Speybroeck - Benoit Boland

Published online: 9 October 2012
© Springer International Publishing Switzerland 2012

Abstract

Background Over the last few years, the Screening Tool
of Older Person’s Prescriptions (STOPP) and Screening
Tool to Alert doctors to Right Treatment (START) criteria
have been increasingly used to evaluate the prevalence of
inappropriate prescribing. However, very few studies have
evaluated the link between these criteria and clinical
outcomes.

Objectives The objectives of this study were to evaluate
the prevalence of inappropriate prescribing according to
STOPP and START in a population of frail elderly persons
admitted acutely to hospital; to evaluate whether these
inappropriate prescribing events contributed to hospital
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admissions; and to identify determinants of hospital
admissions potentially related to inappropriate prescribing.
Methods This was a cross-sectional study including all
frail older patients admitted to a 975-bed teaching hospital
over a 12-month period. A pharmacist and a geriatrician
independently detected events of prescribing of potentially
inappropriate medication (PIM) and potential prescribing
omission (PPO), using the STOPP and START criteria,
respectively, in all patients included in the study. They
determined whether the inappropriate prescribing event
was the main cause or a contributory cause of hospital
admission. Demographic, clinical and geriatric clinical
syndromes (i.e. cognitive impairment, falls) were evaluated
as potential determinants of hospital admissions related to
inappropriate prescribing, using multivariate methods
(i.e. logistic regression and a classification tree).

Results 302 frail older persons (median age 84 years)
were included in the study. PIMs (prevalence 48 %) mainly
involved overuse and/or misuse of benzodiazepines, aspirin
and opiates. PPOs (prevalence 63 %) were mainly related
to underuse of calcium and vitamin D supplementation,
aspirin and statins. Overall, inappropriate prescribing
according to STOPP (54 PIMs) and/or START (38 PPOs)
led or contributed to hospital admission in 82 persons
(27 %). The multivariate analyses indicated a relation
between PIM-related admissions and a history of previous
falls (p < 0.001), while the PPO-related admissions were
associated with a history of osteoporotic fracture
(p < 0.001) and atrial fibrillation (p = 0.004).
Conclusions Using the STOPP and START criteria, it
was found that inappropriate prescribing events (both PIMs
and PPOs) were frequent and were associated with a sub-
stantial number of acute hospital admissions in frail older
persons. Fall-induced osteoporotic fracture was the most
important cause of hospital admission related to
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inappropriate prescribing and should be a priority for
pharmacological optimization approaches.

1 Introduction

Inappropriate prescribing is a major concern in frail older
patients, as these patients are particularly sensitive to
adverse drug events (ADEs) and related outcomes such as
hospital admission [1]. Several tools are available to
evaluate prescribing in older patients, including implicit
(e.g. the Medication Appropriateness Index [MAI]) [2] and
explicit (e.g. the Beers list) [3-5] criteria [6].

The Screening Tool of Older Person’s Prescriptions
(STOPP) and the Screening Tool to Alert doctors to Right
Treatment (START) are explicit tools to assess medication
appropriateness in patients aged 65 years and above. These
tools were validated through a Delphi consensus process
with 18 experts in geriatric pharmacotherapy [7].

The STOPP criteria include 65 situations of potential
clinical risk where a medication (or a medication class,
n = 27) should be stopped, while the START criteria
include 22 situations where a medication (or a medication
class, n = 20) should be started.

The STOPP criteria—and to a lesser extent the
START criteria—have been used to evaluate the preva-
lence of inappropriate prescribing in different settings
and various countries [8—11]. Furthermore, in a recent
randomized controlled trial, Gallagher et al. [12] reported
that the use of STOPP/START criteria to screen hospi-
talized older patients’ medications, coupled with feed-
back provided to the attending hospital team, led to
significant and sustained improvements in the appropri-
ateness of prescribing. These tools have several advan-
tages over other existing ones: they link clinical
situations with evidence-based use of medications; the
medications listed are available and used in Europe: the
criteria encompass events of overuse, underuse and
misuse of medications; and they are relatively easy to
apply. According to the creators of the tools, application
of the criteria takes only a few minutes to detect inap-
propriate prescribing events in a patient, providing that
comprehensive data on the patient’s medications and
co-morbidities are available.

However, only a few studies have evaluated the link
between these events and clinical outcomes [13, 14].
Hamilton et al. [14] compared the Beers and STOPP cri-
teria as risk factors for preventable serious ADEs. They
concluded that the STOPP criteria are more sensitive to
inappropriate prescribing resulting in ADEs than the Beers
criteria. Furthermore, there is a lack of data on factors that
place patients at risk of adverse consequences related to
inappropriate prescribing. Identification of such factors
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could help clinicians to identify patients at risk. Geriatric
syndromes and frailty should be taken into account.

The objectives of this study were (a) to determine
the prevalence of potentially inappropriate prescribing
according to the STOPP and START criteria in a popula-
tion of frail elderly people acutely admitted to hospital;
(b) to evaluate to what extent these inappropriate pre-
scribing events contributed to hospital admissions; and
(c) to identify determinants of hospital admissions poten-
tially related to inappropriate prescribing. Among the
determinants, geriatric syndromes were analysed.

2 Methods
2.1 Study Population

This study was cross-sectional and included all frail older
patients consecutively admitted to a 975-bed teaching
hospital in Brussels (Belgium) over a 12-month period
(December 2007-November 2008) and assessed by the
interdisciplinary geriatric liaison team upon admission to
the ward [15, 16]. The following inclusion criteria to
receive a comprehensive geriatric assessment by the geri-
atric liaison team were used for the present study: age
75 years or older; admission for acute illness (as opposed
to elective admission); a positive frailty profile (as defined
by the presence of two or more of the six Identification of
Seniors At Risk (ISAR) items: need for help in activities of
daily living; an increase in this need related to the current
illness; memory problems; significantly altered vision;
hospitalization in the previous 6 months; and daily use of
>3 medications at home) [17]. The geriatric liaison team
(a nurse, dietitian, occupational therapist, physiotherapist,
speech therapist, psychologist and geriatrician) aims to
improve the care of older patients hospitalized in non-
geriatric units by the means of recommendations following
comprehensive geriatric assessment. Such geriatric liaison
teams are widespread in Belgium, since they benefit from
federal funding.

The study protocol was approved by the local clinical
research ethics committee.

2.2 Data Collection

Demographic, clinical and medication data were collected
upon hospital admission by the multidisciplinary geriatric
liaison team, using the electronic patient record. The
medication data included prescriptions as well as over-the-
counter medicines that the patient was taking daily just
before admission to hospital.

Because the medication data were routinely collected by
the geriatric liaison team, the researchers could record
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whether the patient was taking each of the 27 and 20 drugs
(or drug classes) listed in the STOPP and START criteria,
respectively (see Online Resource 1). The presence or
absence of each comorbidity listed in the STOPP criteria
(n = 31) and the START criteria (n = 18) was also reg-
istered (see Online Resource 1).

Information regarding the patient’s frailty scores
(ISAR and Katz [18]) and the presence or absence of six
geriatric syndromes 2 weeks before hospital admission
were obtained during interviews with the patient
(or relatives in cases of cognitive impairment). These
geriatric syndromes are those routinely evaluated by the
geriatric liaison team: multiple falls (=2 falls in the last
6 months), polypharmacy (=5 daily medications), cog-
nitive disorder (known dementia and/or an impaired Mini
Mental State Examination [MMSE] score of <24/30)
[19], malnutrition (a body mass index of <21 kg/m2
and/or a mid-arm circumference <23 cm), living alone,
and functional dependency in activities of daily living
(a Katz score of >9/24).

2.3 Analysis

We evaluated the prevalence of inappropriate prescribing
of medications used at home, as well as determinants of
this inappropriate prescribing. To detect events of poten-
tially inappropriate prescribing according to the 65 STOPP
and 22 START criteria, a clinical pharmacist (O.D.) with
experience in evaluation of prescribing for older patients
and a geriatrician (B.B.) independently analysed all of the
patient’s medications and co-morbidities. The presence of
contraindications to specific medications was taken into
account, on the basis of information available in the elec-
tronic patient record. Discrepancies in the identification of
potentially inappropriate prescribing events were discussed
until a consensus was reached between both researchers. In
addition, both researchers evaluated whether the inappro-
priate prescribing event was the main cause or contributed
to the main reason for admission. Positive predictive values
(PPVs) were calculated for inappropriate prescribing
potentially linked to hospital admission (PPV = the num-
ber of patients having an admission potentially related to
the use of an inappropriately prescribed drug divided by the
number of patients having this drug inappropriately
prescribed).

Comorbidities (renal failure [i.e. a glomerular filtration
rate of <50 mL/min]; atrial fibrillation; presence or his-
tory of cardiovascular disease, hypertension, heart failure,
angina, diabetes, chronic obstructive pulmonary disease
[COPD], chronic type | respiratory failure, Parkinson’s
disease, depression, gastroesophageal acid reflux disease,
diverticular disease, rheumatoid disease or osteoporo-
sis), demographic characteristics (age, gender, place of
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residence, number of medications before admission, ISAR
score) and the six previously mentioned geriatric syn-
dromes were evaluated as potential determinants of
inappropriate prescribing as well as related hospital
admissions.

2.4 Statistical Analysis

Continuous variables were analysed using medians (with
25th-75th percentiles [P>s—P;s]) because they were not
normally distributed. For categorical variables, numbers
and percentages are presented. A univariate analysis (see
Online Resource 1) and a multivariate logistic regression
analysis were used to identify determinants of potentially
inappropriate prescribing and related hospital admissions.

Variables with a p value of <0.20 in the univariate
analysis were submitted for multivariate regression
analysis. A stepwise elimination procedure using Akaike’s
information criterion was used to identify independent
multivariate predictors. A p value of <0.05 was considered
statistically significant. A classification tree analysis was
conducted to analyse determinants of hospital admissions
related to potentially inappropriate prescribing [20, 21].
The one-standard-error rule was used to select the best tree
[22]. Statistical analyses were performed using R software
version 2.12.0 (Free Software Foundation, Inc., Boston,
MA, USA) and CART version 6.6 (Salford Systems, San
Diego, CA, USA).

3 Results

The inclusion criteria were met by 302 frail older patients
(median [P,s—P;s] age 84 [81-88] years; proportion of
females 62.6 % (n = 189); median [P>5—P75] ISAR score 3
[3-4]). Upon hospital admission, the median [P,5—P7s]
number of geriatric syndromes per patient was 2 [2-3] (out
of 6). The three most frequent geriatric syndromes were
polypharmacy [>5 daily medications] (74.5 %), multiple
falls in the last 6 months (58.3 %) and dependency in
activities of daily living (43.7 %). The three most prevalent
co-morbidities were hypertension (55.0 %), ischaemic
disease (40.7 %) and renal failure (37.4 %) (Table 1).
Overall, the 302 patients used 2,028 medications daily
(median [P>5—P5] 6 [4-9]). The medications and/or med-
ication classes listed in the STOPP and START criteria that
were most frequently used at home were for cardiovascular
and neurological conditions (Table 1). Patients were
mainly admitted to the hospital because of falls (34.0 %,
n=104) or cardio-respiratory problems (37.4 %,
n = 113). Other reasons for admission were gastro-intes-
tinal symptoms (n = 38), infectious diseases (n = 31) or
miscellaneous (n = 16).
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Table 1 Characteristics of the study population (n = 302)

Variable Value
Sociodemographic variables
Age (years; median [P5—P75]) 84 (81-88]
Sex (n [%])
Female 189 [62.6]
Male 113 [37.4]
Place of residence (n [%])
Home 252 [83.4]
Nursing home 50 [16.6]
No. of medications per patient (median [P,5-P;s]) 6 [4-9]
ISAR score (median [P,s—Ps]) 3 [3-4]
Geriatric syndromes (n [%])
Polypharmacy (=5 medications/day) 225 [74.5]
>2 falls in the last 6 months 176 [58.3]
Dependency in activities of daily living 132 [43.7]
(Katz score >9/24)
Living alone 131 [43.4]
Malnutrition® 90 [29.8]
Cognitive disorder 75 [24.8]
Most frequent comorbidities (n [%])
Hypertension 166 [55.0]
Ischaemic disease (heart/cerebral) 123 [40.7]
Renal failure (glomerular filtration rate 113 [37.4]
<50 mL/min)
Osteoporosis with fracture 78 [25.8]
Persistent atrial fibrillation 77 [25.5]
Depression 76 [25.2]
Diabetes 69 [22.8]
Medication classes most frequently used at home
(prevalence >20 %: n [%])
Antithrombotic agents (including aspirin and 181 [59.9]
vitamin K antagonist)
Psycholeptics (benzodiazepines and antipsychotics) 156 [51.7]
Agents acting on the renin-angiotensin system 142 [47.0]
B-blockers 115 [38.1]
Diuretics 102 [33.8]
Psychoanaleptics (antidepressants) 82 [27.2]
Analgesics 80 [26.5]
Lipid-modifying agents (statins) 66 [21.9]
Calcium channel blockers 65 [21.5]

ISAR Identification of Seniors at Risk

* Malnutrition was defined as a body mass index of <21 kg/m2 ora
mid-arm circumference of <23 ¢cm

3.1 Inappropriate Prescribing According to STOPP

According to the STOPP criteria, 210 events of prescribing
of potentially inappropriate medication (PIM) were detec-
ted. Three drug classes accounted for 61 % of these PIMs,
namely benzodiazepines (33 %, n = 72), aspirin (17 %,
n = 35) and opiates (11 %, n = 24). Specifically, fall-risk-
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increasing drugs (referred to in the STOPP criteria as
“drugs that adversely affect fallers™), accounted for half of
all PIMs (53 %, n = 112): benzodiazepines (n = 70),
opiates (n = 24), neuroleptics (n = 13) and first-genera-
tion antihistamines (n = 5). PIMs were found in 144 of the
302 frail older persons, giving a prevalence of 47.7 %, with
the following distribution: 1 PIM (29 %), 2 PIMs (16 %)
and >3 PIMs (3 %). The five most frequent PIMs
according to STOPP (benzodiazepines, aspirin, opiates,
B-blockers and tricyclic antidepressants), their prevalence
and their corresponding STOPP items are listed in Table 2.
A multivariate logistic regression analysis identified two
geriatric syndromes as strong determinants of PIM, namely
a history of recent multiple falls (odds ratio (OR) [95 %
confidence interval (CI)] 2.7 [1.6, 4.7]; p < 0.001) and
polypharmacy (=5 daily medications) (OR [95 % CI] 1.9
[1.1, 3.5]; p = 0.026). No significant association was
observed with any other geriatric syndrome, demographic
characteristic or co-morbidity in the multivariate analysis.

3.2 Inappropriate Prescribing According to START

362 events of potential prescribing omission (PPO) were
detected according to the START criteria. Three medical
conditions accounted for 52 % of all PPO events, namely
diabetes (31 %), ischaemic disease (19 %) and osteopo-
rotic fracture (14 %). The prevalence of PPOs was 62.9 %
(190/302), with the following distribution: 1 (29 %),
2 (19 %), and =3 (15 %). Table 3 lists the prevalence of
the five most frequent co-morbidities linked with PPOs,
namely type 2 diabetes, osteoporosis, ischaemic disease/
secondary cardiovascular prevention, persistent atrial
fibrillation and COPD. The most frequent corresponding
omitted medications were aspirin; statins; metformin; cal-
cium, vitamin D and bisphosphonates; warfarin; and
bronchodilators. In a multivariate analysis, PPOs were
significantly associated with five co-morbidities, namely
diabetes (OR [95 % CI] 13.1 [5.0, 34.2]; p < 0.001), atrial
fibrillation (OR [95 % CI] 7.9 [3.5, 17.9]; p < 0.001),
osteoporotic fracture (OR [95 % CI] 4.3 [2.0, 9.2];
p <0.001), COPD (OR [95% CI] 3.8 [1.3, 10.6];
p = 0.012) and ischaemic disease (OR [95 % CI] 2.1
[1.1,4.2]; p = 0.037). No significant association was found
with any other comorbidity, demographic data or geriatric
syndrome.

3.3 Hospital Admissions Related to Inappropriate
Prescribing

Overall, inappropriate prescribing (PIMs and/or PPOs)
according to the STOPP and/or START criteria led or
contributed to hospital admissions in 82 of the 302 patients
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Table 2 vaalence. (?f the Inappropriate medication Related medical condition (n [%])*
most frequent prescribing of
inappropriate medications Benzodiazepines 72 [24]
according to the STOPP criteria .
(n = 302) Fall in the last 3 months 61 [20]
Long acting and long term (>1 month) 14 [5]
Aspirin 35 [12]
Dosage >150 mg/day 25 (8]
Primary cardiovascular prevention 712]
Opiates 24 [8]
Fall in the last 3 months 14 [5]
Powerful opiate for mild to moderate pain 2 (1]
COPD chronic obstructive B-blockers 19 (6]
pulmonary disease, . -
STOPP Screening Tool of Diabetes and hypoglycaemic episodes 13 [4]
Older Person’s Prescriptions Non-selective B-blockers and COPD 4 [1]
* As patients could have several ~ Tricyclic antidepressants 15 [5]
inappropriate prescribing Dementia 6 [2]
events, the numbers may not Glaucoma 211
add up to the stated totals
Table 3 Prevalence of the Medical condition Omitted medication (n [%])
most frequent potential
prescribing omiss.ion.s according Type 2 diabetes 112 [37)*
to the START criteria .
(n = 302) Aspirin 33 [11]
Statin 39 [13]
Metformin 25 (8]
Osteoporosis 80 [26]
Calcium and vitamin D 51 [17]
(used in cases of osteoporotic fracture)
Bisphosphonates (used in cases receiving 29 [10]
maintenance corticosteroids)
Ischaemic disease/need for 64 [21]
secondary cardiovascular prevention Aspirin 41 [14]
Statin 23 (8]
Persistent atrial fibrillation 37 [12]
Vitamin K antagonists 34 [11]
Aspirin (used in cases 3 (1]
COPD chronic obstructive of contraindications to vitamin K antagonists)
pulmonary disease, COPD or asthma 22[7]
START Screening Tool to Alert Inhaled pB»-agonist/anticholinergic 20 [6]

doctors to Right Treatment

* Only the most frequent
prescribing omissions are listed
for this condition

agent (used in mild to moderate cases)

Inhaled corticosteroid (used in
moderate to severe cases)

2 (1]

(27.1 %). Table 4 summarizes the medical problems
leading to these admissions and the medications involved.

Fifty-four of the 302 admissions (17.9 %) were related
to PIMs, of which 46 involved a fall associated with a
major fracture. The latter 46 patients were receiving 66
inappropriately prescribed drugs (35 benzodiazepines, 13
opiates, 12 neuroleptics and 2 antihistamines) at home. The
proportion of PIM-related admissions for a fall with a
fracture in patients inappropriately receiving fall-risk-
increasing drugs was 67.6 % (PPV = 46/68 [0.68]).

77

A multivariate logistic regression analysis indicated that a
history of recent falls was a strong independent determinant
of admissions related to PIMs (OR [95 % CI] 5.2 [2.2, 12.3];
p < 0.001). No other geriatric syndrome nor any comor-
bidity was a significant determinant of PIM-related
admissions. The classification tree (Fig. 1a) confirmed the
role of a history of multiple falls as a determinant of PIM-
related admissions, the prevalence of which was 26.1 %
(n = 46) in the 176 patients with a history of multiple falls
as compared with 6.3 % (n = 8) in the 126 other patients.
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Table 4 Description of acute hospital admissions related to inappropriate prescribing (n = 82)

Main reason for admission Medications prescribed/omitted inappropriately n PPV®
PIM-related admission 54
Fall with fracture Fall-risk-increasing drugs® 46 0.68
Bleeding Aspirin/NSAID 3 0.07
Heart failure NSAID 2 0.25
PPO-related admission 38°
Fall with fracture Calcium, vitamin D and bisphosphonates 19 0.25
Ischaemic heart disease Platelet aggregation inhibitors 5 0.07
Statins 5 0.09
Stroke Antithrombotic agents 2 0.06
Heart failure ACE inhibitors 3 0.25
COPD exacerbation Regular inhaled B, agonist or anticholinergic agent 2 0.10

ACE angiotensin-converting enzyme,

COPD chronic obstructive pulmonary disease, NSAID nonsteroidal anti-inflammatory drug,

PIM prescribing of potentially inappropriate medication, PPO potential prescribing omission, PPV positive predictive value

* Only the most frequent inappropriate prescribing events are listed

® PPV = the number of patients who had an admission potentially related to inappropriate prescribing of a drug divided by the number

of patients who had that drug prescribed inappropriately

€ Fall-risk-increasing drugs: benzodiazepines (n = 35), opiates (n = 10), neuroleptics (7 = 12) and antihistamines (n = 2)

In the group of fallers, the next splitter was a history of
myocardial infarction. The prevalence of PIM-related
admission was higher in the group of fallers who had no
history of myocardial infarction. Prescribing of >3 daily
medications used at home was a further determinant of
PIM-related hospital admission in the last group of
patients.

PPOs were related to 38 of the 302 admissions (12.6 %).
The large majority of PPOs were for drugs used to treat
musculoskeletal (n = 19) or cardiovascular (n = 16) con-
ditions. Amongst patients not receiving musculoskeletal
drugs (such as calcium, vitamin D and bisphosphonates),
the proportion of patients with a PPO-related admission for
a fall with a fracture was 25 % (PPV = 0.25). In the
multivariate logistic regression analysis, osteoporotic
fracture (OR [95 % CI] 5.0 [2.2, 11.4]; p < 0.001) and
atrial fibrillation (OR [95 % CI] 3.4 [L.5, 8.0]; p = 0.004)
were significantly associated with PPO-related admissions.
The classification tree (Fig. 1b) confirmed that PPO-related
admissions were more frequent when a history of osteo-
porotic fracture was present than when it was absent
(269 % [21/78] vs. 1.6 % [17/224); ¥ 14 = 19.66; p <
0.001). In the 224 patients without osteoporotic fracture,
severe functional dependency (a Katz score of >21/24) was
the next determinant of PPO-related admission.

4 Discussion
The present study showed that inappropriate prescribing of

medications used at home was frequent, as 48 % of frail
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older patients received an inappropriately prescribed
medication (PIM) according to STOPP and 63 % had a
prescribing omission (PPO) according to START. Impor-
tantly, these events of inappropriate prescribing contributed
or led to 27 % of hospital admissions. A history of previous
falls and of osteoporotic fractures were the main determi-
nants of PIM- and PPO-related admissions, respectively.
To our knowledge, this is the first study investigating
hospital admissions possibly related to events of inappro-
priate prescribing according to both STOPP and START in
a population of older patients with frailty features. Our data
are enriched by the evaluation of possible determinants,
including geriatric syndromes.

Our prevalence results are consistent with those of
previous studies of inappropriate prescribing according to
STOPP and START. A recent international multicentre
study of patients in acute geriatric units found prevalence
rates of 51 % for PIMs and 59 % for PPOs on admission
[23]. Other studies with older inpatients reported preva-
lence rates of 35-77 % for PIMs [13, 24] and 58-66 % for
PPOs [24, 25]. In contrast, the prevalence of PIMs and
PPOs was lower in studies of community-dwelling older
people [8, 9].

Several risk factors for PIMs have been previously
identified in the literature, namely polypharmacy [9, 23,
241, a history of recent falls [24], cognitive impairment [24],
hospitalization in the preceding year [24], female gender [9]
and advanced age [9, 23]. The first two, which are geriatric
syndromes, were confirmed by our multivariate analysis.

The multivariate analysis showed that PPOs were
associated with five co-morbidities (diabetes, atrial
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Fig. 1 Classification trees a T
showing the main determinants 0";7‘;29302;355'
Qf hospital admissiolnsl Class Cases %
following (a) prescribing 0 248 82.1
of potentially inappropriate 1 54 17.9
medications (PIMs; according [ L 1
to the STOPP criteria) and No history of multiple falls History of multiple falls
(b) potential prescribing (n=1286) (n=176)
omissions (PPOs; according Class Cases % Class Cases %
to the START criteria). Class 1 0 118 937 0 130 739
1 8 6.3 1 46 26.1
represents the number of -
patients who had a hospital I ]
admission related to History of MI No history of Ml
inappropriate prescribing, and (n=13) (n=1863)
class 0 represents the others. Class Cases % Class Cases %
START'S ine Tool to Al 0 13 100.0 0 17 718
creening Tool to Alert 1 0 0.0 1 46 282
doctors to Right Treatment, T
STOPP Screening Tool of Older [ ]
Person’s Prescriptions <3 medications =3 medications
(n=12) (n=151)
Class Cases % Class Cases %
0 12 100.0 0 105 69.5
1 0 0.0 1 46 30.5
I
[ ]
Katz score 219 Katz score <19
(n=9) (n=142)
Class Cases % Class Cases %
0 9 100.0 0 96 67.6
1 0 0.0 1 46 32.4
I
[ ]
Age <77 years Age 277 years
(n=8) (n=134)
Class Cases % Class Cases %
0 8 100.0 0 88 65.7
1 0 0.0 1 46 343

b Complete dataset
(N=302)
Class Cases %
0 264 87.4
38 12.6
|
[ |
No history of osteoporotic fracture History of osteoporotic fracture
(n=224) (n=78)
Class Cases % Class Cases %
0 207 92.4 0 57 73.1
1 17 7.6 1 21 26.9
|
[ |
Katz score <21 Katz score 221
(n=215) (n=9)
Class Cases % Class Cases %
0 202 94.0 0 5 55.6
1 13 6.0 1 4 44.4

fibrillation, osteoporotic fracture, COPD and ischaemic
disease). This finding is consistent with published data on
the number of co-morbidities [23, 24]. Living in an insti-
tutional setting was a predictor of both PIMs and PPOs in a
study by Lang et al. [24] but was not significant in our
study, probably because of the limited number of institu-
tionalized patients. Polypharmacy was related to PIM
events but not to PPO events, as was previously reported by
Steinman et al. [26].

Acute hospital admission was related to PIMs and PPOs
in 18 % and 13 % of patients, respectively. A similar study
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of acutely ill older patients, using the STOPP criteria,
found that PIMs contributed to 12 % of all admissions [13].
Furthermore, the same research group found that PIMs
were significantly associated with preventable ADEs
causing or contributing to hospital admission [14]. These
results suggest good predictive validity of the STOPP
criteria.

In contrast, to our knowledge, no study has addressed
the link between hospital admissions and PPOs according
to the START criteria. The present work shows that a
significant percentage of patients are possibly admitted to
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hospital because of prescribing omissions. Further studies
are needed to confirm these results.

The use of classification trees in this study allowed us to
segment the population into subgroups, using cut-off val-
ues that may be used in future risk-assessment exercises.
Particular attention should be given to a subgroup of
patients with a history of falls and/or osteoporosis, which
should be studied further. The Katz threshold might be the
object of validation in similar future studies.

Inappropriate use of medication in patients who expe-
rience falls is of particular concern. Similarly to previous
studies, a substantial number of patients with previous
falls were receiving fall-risk-increasing drugs (n = 50),
and/or were not receiving medications that decrease the
risk of fractures (n = 71) [8, 13, 14, 23-25]. These cri-
teria were also those with the highest PPVs for hospital
admission. Importantly, we found that recent falls were a
significant determinant of medication-related admission.
Falls are a major concern in older people, as they increase
morbidity (including hospital admission) and mortality
[27, 28]. Withdrawal of fall-risk-increasing drugs has been
proven to be effective and cost-effective in older persons
for fall prevention [29-31]. Such withdrawals, particu-
larly of benzodiazepines, remain a challenge in daily
practice.

Other clinical situations deserve special attention. First,
cardiovascular prevention and inappropriate use of aspirin
accounted for a significant proportion of inappropriate
prescribing events, mainly misuse (a daily dose of
>150 mg) and underuse. Moreover, six and two admissions
were related to underuse or overuse of aspirin, respectively
[32, 33]. Second, as has been highlighted in many other
studies, underuse of vitamin K antagonists in patients with
chronic atrial fibrillation was frequent [34-37]. Our analysis
identified atrial fibrillation as an independent determinant of
PPO-related hospital admissions. Third, diabetes was a
significant determinant of PPOs (mainly of aspirin, met-
formin and ACE inhibitors) but did not predict PPO-related
hospital admissions. There is evidence that such medica-
tions can decrease morbidity or mortality in adults but not in
older persons. Therefore, clinicians often face difficulties to
find the right balance between recommendations and ther-
apies that are acceptable for older patients [38—40]. If we
had applied the criteria to the 69 diabetic patients in our
study, their mean number of daily drugs would have risen
from 8.0 to 9.6. Therefore, the START criteria related to
diabetes might need some revision.

This study had limitations. First, it was observational and
monocentric. Second, the evaluation of the link between
inappropriate prescribing events and hospitalization was
based on clinical judgment. Similarly to previous studies,
two types of professionals (i.e. a geriatrician and a clini-
cal pharmacist) were involved. No inter-rater reliability
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(i.e. kappa coefficient) was calculated to measure the
researchers’ agreement, and no evaluation of preventability
was performed.

The findings of this study underline the importance of
regularly evaluating pharmacological treatment of frail
older patients, knowing that inappropriate prescribing can
be related to hospital admissions. Clinicians’ attention
should be drawn particularly to the treatment of patients
with a history of falls, osteoporosis or cardiovascular dis-
ease such as atrial fibrillation. Use of the STOPP and
START criteria should be encouraged, as these tools are
useful and efficient in screening patients’ medications and
detecting inappropriate prescribing [12].

5 Conclusion

The use of the STOPP and START criteria revealed a high
prevalence of inappropriate prescribing of medications
used at home by a frail older population. Moreover, inap-
propriate prescribing in this population contributed to one
in four acute hospital admissions. Optimizing prescribing
of medications in patients with previous falls and osteo-
porotic fractures should be a priority for clinicians as well
as evaluative researchers.
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ELECTRONIC SUPPLEMENTARY MATERIAL

(available at http://link.springer.com)

Medications Listed in the STOPP and START Criteria

STOPP Criteria (n = 20)
- Alpha-blockers
- Long-acting oral antidiabetic agents
- First-generation antihistamines
- Nonsteroidal anti-inflammatory drugs
- Benzodiazepines
- Calcium channel blockers
- Codeine phosphate
- Colchicine
- Digoxin
- Diphenoxylate
- Estrogens
- Loop diuretics
- Loperamide
- Metoclopramide
- Neuroleptics
- Opiates
- Prochlorperazine
- Theophylline
- Thiazide diuretics
- Vasodilators
START Criteria (n = 13)
- Angiotensin-converting enzyme inhibitors
- Angiotensin receptor blockers
- Antihypertensive therapy
- Bisphosphonates
- Calcium
- Disease-modifying antirheumatic drugs
- Fibre supplements
- Inhaledp, agonists
- Levodopa
- Metformin
- Continuous oxygen
- Statins
- Vitamin D
Both STOPP and START Criteria (n= 7)
- Anticholinergic agents
- Antidepressants
- Aspirin/antiplatelet agents
- p-Blockers
- Corticosteroids
- Proton pump inhibitors
- Warfarin/vitamin K antagonists
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Comorbidities Listed in the STOPP and START Criteria

STOPP Ciriteria (n = 23)
- Bleeding disorder
- Breast cancer
- Cardiac conductive abnormalities
- Deep venous thrombosis
- Dementia
- Dependent ankle oedema
- Diarrhoea
- Dizziness
- Epilepsy
- Glaucoma
- Gout
- Hyponatraemia
- Impaired renal function (glomerular filtration rat80 mL/min according to the Modification of
the Diet in Renal Disease [MDRD] study calculation)
- Incontinence
- Infective gastroenteritis
- Osteoarthritis
- Pain
- Peptic ulcer disease
- Postural hypotension
- Prostatism
- Pulmonary embolus
- Recent fall
- Urinary retention
START Ciriteria (n = 10)
- Asthma
- Atrial fibrillation
- Stable angina
- Chronic respiratory failure
- Depression
- Disease
- Gastro-esophageal acid reflux disease
- Peptic stricture requiring dilation
- Diabetic nephropathy
- Osteoporosis [fragility fracture or acquired dorsgbhosis]
Both STOPP and START Criteria (n = 8)
- Constipation
- Chronic obstructive pulmonary disease
- Heart failure
- Hypertension
- Ischemic disease/secondary cardiovascular preventio
- Parkinson’s disease
- Rheumatoid disease
- Type 2 diabetes
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Results of the Univariate Analysis

As shown in Table S1, the univariate analysis higitéd four characteristics as determinants of PIMs
(according to the STOPP criteria); five determisaot PPOs (according to the START criteria); four
significant predictors of admissions related to BIJMnd three significant determinants of admissions
related to PPOs.

TABLE Sl1. Significant deter minants of inappropriate prescribing and related hospital admissions

Deter minant OR[95% CI] pvalue
Determinantsof PIM s
Polyphar macy 2.1[1.3,3.2] 0.002
History of recent falls 2.6[1.6,4.2] <0.001
Depression 1.9[1.1,3.2] 0.021
Osteoporosis 1.9[1.1, 3.1] 0.021
Deter minants of PPOs
Age 0.93[0.9,0.97] 0.002
Atrial fibrillation 4.9[2.4,9.8] <0.001
History of cardiovascular disease 1.9[1.2,3.1] 0.011
Diabetes 7.3[3.2,16.6] 0.001
COPD 4.4[1.8,10.8] 0.001
Osteoporosis 2.6 [1.5,4.8] 0.001
Deter minants of admissionsrelated to PIM s
History of previousfalls 5.2[2.4,11.5] <0.001
Older age 1.1]1.0,1.2] 0.009
Living in a nursing home 2.7[1.3,5.2] 0.005
Higher | SAR score 1.35[1.0,1.8] 0.044
Deter minants of admissionsrelated to PPOs
History of atrial fibrillation 2.6[1.4,5.6] 0.005
COPD 2.4[1.1,5.4] 0.032
Osteoporosis 45[2.2,9.1] <0.001

Abbreviations : Cl confidence interval ; COPD chmrobstructive pulmonary disease ; ISAR
Identification of Seniors At Risk ; OR odds ratioP]M prescribing of potentially inappropriate
medication ; PPO potential prescribing omission
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Chapter Il at a glance

What is already known about this subject

Inappropriate prescribing by underuse of indicatéeatment is an
underestimated problem, less described than ov&rs®j and can be detected
using the START criteria.

START includes a recommendation on the use of aagalants in atrial
fibrillation. This instance of potentially inappnegte underprescribing was
frequently observed in Chapter | and in previousligts using STOPP&START,
as well as in other studies about anticoagulatiorolder people with atrial
fibrillation.

Underuse of anticoagulant in atrial fibrillationpmses most frail older patients
to a high risk of stroke; however, overuse - a mleds frequent condition -
seriously increases the risk for bleedings and itelspdmissions. Therefore,
decision to anticoagulate a frail older patient idtotake into account the

balance between the risks of stroke and severéinge

This chapter further describes a frequent casendémuse detected by START
and related to important clinical outcomes: the pprapriateness of
antithrombotic management of atrial fibrillation firail older people. This is a
joint project with the cardiology department of tk#iniques universitaires
Saint-Luc (Brussels) aiming at highlighting detamamts of anticoagulants
underuse and providing consequently educational radttical targets for

improvement in the management of frail older pasien atrial fibrillation.
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What this chapter adds

» Half of the frail older people with atrial fibrillatiolack anticoagulation despite
indication.

* Anticoagulation underuse ot lower in patients with a lower bleeding risk or a
higher stroke risk.

* Anticoagulation underuse is markedly increasedaitnepts takingspirin.

* Anticoagulation could be considered &s/ourable in all patients, as the

individual risk of stroke is always higher than tiek of severe bleeding.
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ABSTRACT

Background. Anticoagulation for the prevention of cardio-embaoiiis most frequently

indicated but largely underused in frail older pats with atrial fibrillation (AF).

Objectives. This study aimed at identifying new charactersstiassociated with

anticoagulation underuse and inappropriateness.
Design.Cross-sectional study

Patients. Consecutive geriatric patients aged5 years, AF and clear anticoagulation

indication (CHADS > 2) upon hospital admission.

Main Measures. Risks of stroke and bleeding were predicted usiddADS, and
HEMORRHAGES scores, respectively; the latter was weightegredict the risk of
severe bleeding (fatal or intracranial). The maindmints were underuse of

anticoagulation and inappropriateness of antithrminliherapy.

Key Results. Anticoagulation underuse was observed in 384 (50%6j73 geriatric
patients with AF (median age 85 years, female 5@8gnitive disorder 33%, nursing
home 20%). Anticoagulation underuse was markediyemsed in patients with aspirin
(Odds Ratio [95% CIJ: 5.3 [3.8; 7.5]). Other indedent predictors of anticoagulation
underuse were ethanol abuse (OR: 4.0 [1.4; 13.8]ame> 90 years (OR: 2.0 [1.2;
3.4]). Anticoagulation underuse was not lower itigygs with a lower bleeding risk or
a higher stroke risk, in particular those with aypous stroke. As the risk of stroke in
every frail older patient of our sample was higtiean the risk of severe bleeding, the
antithrombotic therapy was appropriate in all p#te on anticoagulation and

inappropriate in all patients not receiving antgalation.

Conclusions In frail older patients with AF, prescribers shibuconsider
anticoagulation and not aspirin. Anticoagulatioriasgourable in all frail older patients,
as the individual risk of stroke is always highwairt the risk of severe bleeding.
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INTRODUCTION

Atrial fibrillation (AF) is the most frequent cagt arrhythmia in the elderly and
its prevalence increases with dffe Two-thirds of AF cases concern patients aged 75
years and over?, in whom AF prevalence exceeds 10%. Consequerly,
management is everyday practice for physicianshigwrge of older patients. As this
arrhythmia largely increases the risk for cardidsetism and specifically strokd, oral
anticoagulant therapy, is recommended in patiertgya risk of strokeX 4% par year),
while antiplatelet agents offer a possible altaugain patients at low risk an infrequent

situation in older patient$ ®.

Even if there is strong evidence that antithrontbdteatment is beneficial in
older patients®®, data shows that approximately half of the oldsiemts with AF do
not receive an appropriate cardio-embolic prophgldx '°. Patient-related reasons
cited to refrain the prescription of anticoagulémtrapy in the elderly include straight
contra-indications, advanced age, comorbiditiestony or increased risk of bleeding,
falls and low compliancE*®. Some of these reasons are supported by eviderge (
previous major bleed) while others are not (esk df falls, advanced ag€y’. There is
obviously a need for revisiting the appropriatenesgrescribing (or withholding) of
anticoagulant therapy in the light of the indivilagsessment of the overall risks and
benefits. Prescribing anticoagulation can be cameul as appropriate if the risk of
stroke is higher than the risk of severe bleedirige perception of these two opposite
risks varies among physiciah3 8!

Tools are currently available to help physicianseas these two risks (clotting
or bleeding) in the older patients with AF, i.eet@BHADS score™ to predict the
annual stroke risk and the HEMORMAGES scord?? to predict the risk of major
bleeding. The aim of this study was to identify neharacteristics related to the
underuse of anticoagulant therapy in frail oldetiggds and to assess this underuse of
anticoagulants in terms of appropriateness.
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MATERIAL & METHODS

Study design and patient population

We conducted a cross-sectional study including ecusve older patients with
AF admitted between January 2008 and December #0Xilr academic hospital.
Inclusion criteria were 1) age 75 years; 2) evidence of current or recent AF; 3)
indication for anticoagulation defined by a CHAD$® score > 2; and 4)
comprehensive geriatric assessment upon hospaisatn by the acute geriatric unit
or by the inpatient geriatric consultation teane(tatter provides geriatric counselling
in non-geriatric wards for older patients with faidefined by an Identification of
Seniors At Risk (ISAR)?Y score>2). We excluded the few patients with another
indication for anticoagulants (e.g. metallic valvdiistory of deep venous
thrombosis/pulmonary embolism in the last 6 monthiswith anticoagulants contra-

indication (surgery in the last 3 weeks, peptieuia the last 3 months).

Data collection

Socio-demographic data included age, gender anderes/ (private homes
nursing home). Geriatric profile was assessed tiirdunctional dependency for basic
activities of daily living using the Katz scdfé, frailty profile (ISAR) and the presence
of cognitive disorder (clinical diagnosis or Minidvital State Examination < 24/367,
malnutrition (a body mass index of <21 kg/m?2 and/anid-arm circumference <23 cm
and/or albumin < 3g/dl), history of recent fall (ime past 3 months), and excess risk of
falls (history of recent fall, dementia, Parkinsodisease, or evidence according to the
team’s physiotherapist). The use of antiplateletapy and/or anticoagulation therapy
(Vitamin K antagonists VKAs or low molecular weighéparin at a dosage offering
effective anticoagulation) at home the day befaimiasion was recorded. Medical data
specifically included the presence or absence efitbms of the CHADSand the
HEMORRHAGES scores.
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Risks of cardio-embolism and bleeding

The AF-related risks of stroke and of bleeding wassessed using, respectively, the
CHADS; score and the HEMORRAGES score. Th€ HADS, score (range 2-6/6 in
this study) gives 1 point for the presence of eezataio-embolism risk factor, namely
Congestive heart failure (within last yeadypertension (antihypertensive regimereor
160/90 mmHg on several occasion&ge >75 yearsDiabetes mellitus (anti-diabetic
drugs or fasting blood glucose 126 mg/dl on several occasions), and 2 points for
Stroke or transient ischemic attack (TIA) historyeWhose to use the CHABRScore
for several reasons. In contrast to the GBI8-VASc score™®, which is another
recently developed score to predict stroke riskpatients with atrial fibrillation, the
CHADS,; score 1) was developed in a population of old¢iepts (mean age 81 years
191 ys 66 years in CHADS,-VASc ') : 2) correlates with the stroke risk in a linear,
precise (narrow confidence intervals) and validsf@tistics) manner; 3) allows easy
calculation of the predicted absolute stroke rigki¢h in fact is twice the score, i.e 4%
for score 2, 6% for score 3, ~8% for score 4),atyalates with the prescription habits
in geriatric patient&”; 5) is easy to remember and to use in the da#ytime; and 6)
was available at the time of anticoagulation deacisnh this study. The CH®S,-VASCc
scorel*® performs well at identifying AF patients at vepml risk of cardio-embolism
231 which is a very infrequent situation in frail eldpatients [8]. Moreover, according
to this latter score, all the patients aged overy@ars should be on anticoagulation,
which is controversial in older patients with lowannual stroke risk (<4%) and

significant bleeding risk.

The HEMORRHAGES score (range 1-12 in this study) is compueddding
1 point for each of the following bleeding risk fac Hepatic (cirrhosis with Child-
Pugh score 3) or renal failure (estimated Glomerular FiltoatiRate eGFF” < 30
ml/min), Ethanol abuselMalignancy,Older age Reduced platelet count (<150.000/ul)
or function (use of platelet aggregation inhibijpsicontrolledHypertensionAnaemia
(haemoglobin < 10 g/dl)Genetic factorsExcessive fall riskStroke, and by adding 2
points forRebleed risk, i.e. history of a major bleeding eWgrtemoglobin decline of
2 g/dl, blood transfusion &f 2 units, or bleeding in a major organ) and re¢kast three
years)?®. The HEMORRHAGES score seemed to us more appropriate thamdne

recent HAS-BLED scoré?? for the following reasons: 1) it was developed an
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population of older patients (80.2 years vs. 66.81AS-BLED 1??: 2) it includes items
relevant to the geriatric population (e.g.: ages>y@éars, malignancy, anaemia, reduced
platelet function due to antiplatelets, and exsessall risk), 3) it precisely predicts
(narrow confidence intervals) the risk of major ddng events when treated by
anticoagulation; and 4) it correlates with the attprescription of anticoagulants in
geriatric patient&®. These features are not present in the HAS-BLEDescAlthough
HEMORRHAGES acronym is longer than HAS-BLED, the item® arot more
difficult to remember, as some HAS-BLED items stafmt several conditions.
Furthermore, the HAS-BLED item “labile INR” is navailable at the time of decision-
making on starting anticoagulatif. HEMORRHAGES is the most suitable score to
assess bleeding risk in older patients according tecent French expert consensus on

the management of atrial fibrillation in older péo[8].

For the sake of assessment of antithrombotic treattnappropriateness, we
aimed to weigh the risk of suffering a severe iscite/s. a haemorrhagic cerebral event
with similar clinical consequences in terms of rabty, morbidity and functional
consequences. Two methods were used. Firstly, wgaed the individual stroke risk
of each patient with an approximated risk of seweebral bleeding events. As about
30% of all major bleeding events under anticoagslaare severe (intracranial
haemorrhages or fatal events) in severe prospectiierts’®* 2> %! we multiplied by
0.30 the bleeding risk calculated with the HEMQRRGES score. Secondly, the
individual annual stroke risk was compared to tteamcerebral bleeding risk reported
by Poli et al. in a population of very old patientader anticoagulants presenting
similarities with our patients (75-79 years oldteraf major cerebral bleeding event =
0.7 *100 patient/year; 80-84 years: 2.2 *100 pdtiear; > 85 years : 1.8 *100

patient/year}*!.

Study endpoints

The main endpoint was the underuse of anticoaguldbefore admission, in
older patients with clear clinical indication ofte@agulation according to the CHARS
score. As secondary endpoint, the management oivA$ considered appropriate in
patients on anticoagulants if their stroke risk wagher than their risk of severe
bleeding events and in patients not receiving aagalants if their stroke risk was

lower than their risk of severe bleeding events.
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Statistical Analysis

All continuous variables not normally distributecene summarized using the
median and the inter-quartile range [P25-P75] amdewcompared between groups
using Wilcoxon rank sum test or Kruskal-Wallis te€lategorical variables were
expressed using percentages and were comparedQCisisgiuared test or the Fischer’'s
exact test. Multivariate logistic regression wasdito assess the independent predictors
of anticoagulation underuse. In order to avoidinedrity, the correlation coefficients
between covariates were calculated. In case oineadiity (r-value > 0.90), only one of
the two covariates was considered in the multitanmaodel. Variables with a P-valge
0.20 in univariate analysis were submitted to theltivariate model. A stepwise
procedure using Akaike’s information criterion wased to select independent
multivariate predictors of anticoagulation underudé¢odel goodness of fit was
examined using Hosmer-Lemeshow test (null hyposhéise model is a good fit for the
data). All statistical analyses were performed gigtversion 2.15.1 and a p-value <

0.05 was considered as statistically significant.

RESULTS

Patient’s characteristics

773 frail older patients (median age 85.0 years)ale gender 57%) met the
inclusion criteria. Geriatric syndromes were fregju@.g. malnutrition 47%, recent fall
42%, cognitive disorder 33%). Half of the patiewere dependant (median Katz score:

9) and one fifth were nursing home residents.

Half of the patients included were hospitalisedhe geriatric ward (53.7%, n =
415/773). These patients presented a frailer grofhan the included patients
hospitalised in non-geriatric wards. Indeed, thesients were older (median ag@.0
vs.84.0, p<0.001), more frequently suffered from mé#ition (56%vs.36%, p<0.001),
from more cognitive disorders (42%s. 23%, p<0.001), and were more dependant
according to their Katz score (median Katz scoresd®, p<0.001). However, as the

outcome of this study is on the anticoagulatioatstyy before hospital admission, data
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of the patients admitted in geriatric and non dedavard were pooled for further

analysis.

The annual risk of stroke was high (mean + SD:#633%) as predicted by the
CHADS; score and its items (congestive heart failure 499pertension 83%, age75
years 100%, diabetes 21%, and stroke/TIA 32%). Thean annual risk of
anticoagulant-associated bleeding was high als@ ®. 2.2%), based on the
HEMORRHAGES score and its prevalent items (e.g. riskatif3%, reduced platelet
function/count 56%). When restricting the bleedimgk to severe events, the mean

predicted annual rate was 2.9 + 0.7%, thus lowem the stroke risk.

Underuse of anticoagulation

Half of the patients (50.3%, n=389) was on VKA (863 or low molecular
weight heparin (n=59), while the other half recdive® anticoagulant (49.7%, n=384) at
home before the hospital admission. Table 1 consppatients on anticoagulation to
those with no anticoagulation in terms of socio-dgraphic data, geriatric syndromes

as well as risk factors and predicted annual maftesroke and bleeding.

Patients with no anticoagulation significantly halder age (86vs. 85 years),
higher use of antiplatelet therapy (&4 27%), and globally higher annual bleeding risk
according to HEMORR2HAGES (10.4 [8.4;12.3k 10.4 [8.4;10.4], p<0.001).
However, the bleeding risks were not different afrected for antiplatelet agents use
(i.e. withdrawing one point to all the patientsamtiplatelets therapy; 8.4 [8.4;10v4
8.4 [8.4;10.4], p=0.41).
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TABLE 1. Characteristics of older patients in atria fibrillation on anticoagulation

or not
On No
anticoagulation anticoagulation
n =389 n =384 p-value

Socio-demographic
Age, median [R-Pzg] 85 [81-88] 86 [82-89] 0.004
Female gender, % 54.8 58.6 0.28
Living in nursing home, % 17.2 23.2 0.04
Geriatric features, %
Malnutrition 45.0 48.6 0.32
Recent fall 42.7 42.2 0.89
Cognitive disorder 31.9 34.6 0.42
Dependency in ADL (Katz score 45.9 49.3 0.33
>10/24)
CHADS,, stroke risk
Score, median [BP75]10 3 [2-4] 3 [2-4] 0.17
Risk, %/year, median ppPss] 5.9 [4.0-8.5] 5.9 [4.0-8.5]
Items, %

Congestive heart failure 50.4 47.1 0.37

Hypertension 82.2 83.1 0.77

Age> 75 years 100 100

Diabetes mellitus 21.6 21.0 0.80

Stroke or TIA 34.0 30.7 0.34
HEMORR ;HAGES, bleeding risk
Score, % median p-P;s] 4 [3-4] 4 [3-5] <0.001

Risk, %/year, median pBP:s)
Items, %
Hepatic / renal failure
eGFR<30ml/min
Ethanol abuse
Malignancy
Reduced platelets
Antiplatelet therapy
Thrombopenia
Rebleeding
Anaemia (Hb<10 g/dl)
Excessive fall risk
Stroke

10.4 [8.4-10.4]

14.6
13.4
1.3
9.0
45.0
26.5
18.3
6.9
16.5
60.4
30.8

10.4 [8.4-12.3]

13.8 0.74
11.5 0.42
3.6 0.03
10.7 0.43
68.0 <0.001
60.7 <0.001
7.0 <0.001
4.9 0.24
16.9 0.86
65.4 0.15
28.4 0.45

Abbreviations: ADL activites in daily living; eGFRstimated Glomerular filtration rate (using the
MDRD-4 formula), Hb haemoglobin; TIA transient igchic attack
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Univariate analysis confirmed that anticoagulatioreruse was not associated
with geriatric syndromes (malnutrition, falls, catiye disorder, functional dependency)
nor with the CHADS score. Predictor factors associated (p-vakie0.2) with
anticoagulation underuse were antiplatelet theraplyanol abuse, age older than 90
years, fall risk, and nursing home residency (T&)leThe HEMORRHAGES score,
which includes three of the above mentioned risktdis, was associated with
anticoagulation underuse in the univariate analyd®e multivariate analysis (Table 2)
identified three variables as independent predicbdranticoagulation underuse, namely
antiplatelet therapy (OR 5.3), ethanol abuse (AR 4a feature present in only 2.5% of
the patients - and age older than 90 years (OR 2.0)

TABLE 2. Determinants of anticoagulation underusen 773 frail older patients

Univariate analysis Multivariate analysis
OR [95% CI] P-value OR [95% ClI] P-value
Antiplatelets use 4.28[3.17-5.83] <0.001 5.27 [3.75-7.48] <0.001
Ethanol abuse 2.91[1.10-9.07] 0.043  4.00 [1.39-13.31] 0.014
Age
> 90 years 1.67[1.03-2.71] 0.039  2.00 [1.18-3.43] 0.011
> 85 and <90 years 1.070.70-4.66] 0.745 1.11 [0.69-1.79] 0.673
>80 and < 85 years0.99 [0.64-1.54] 0.976  0.86 [0.53-1.40] 0.549
> 75 and < 80 years1.00 1.00
Excess fall risk 1.24[0.92-1.66] 0.154  1.36 [0.95-1.93] 0.090

Living in nursing home 1.45[1.02-2.08] 0.038  1.37 [0.93-2.03] 0.115

Hosmer-Lemeshow goodness-of-fit p-value = 0.76icatihg that the model is a good fit for the data.

Anticoagulation underuse and antiplatelet therapy

As antiplatelet therapy was the strongest detemminaf anticoagulation
underuse, we raised the hypothesis that patientsamtiplatelet agents but no
anticoagulation (n=233) had been at higher bleedisig (HEMORRHAGES score)
and/or lower stroke risk (CHADSscore) than those on anticoagulation (n=389). &abl
3 shows that this was not the case. These two greshpwed difference neither in
CHADS; score nor in HEMORRHAGES score when corrected for antiplatelet agents
use (i.e. withdrawing one point to all the patiemrtsantiplatelets therapy).
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TABLE 3. Comparisons between patients on anticoagaht and patients on
antiplatelet agents.

o _ Anticoagulant  Antiplatelett
Significant variables (n=389) (n=233)

p-value
Antiplatelet therapy 26.5 100 <0.001
Vascular disease 48.9 62.2 0.003
Ethanol abuse 1.3 3.9 0.036
Risk prediction
CHADS; score
Median score [R2-P;4 3 [2-4] 3 [2-4] NS

Risk, %/year, median [PP;s] 5.9 [4.0-8.5] 5.9 [4.0-8.5]
HEMORR ;HAGES score
Median score [R-P;s] 4 [3-4] 4 [4-5] < 0.001
Risk, %/year, median jpP7s] 10.4 [8.4-10.4] 10.4 [10.4-12.3]
Corrected HEMORR ;HAGESHF
Median score [R2-P;4 3 [3-4] 3 [3-4] NS
Risk, %l/year, median jpP;s] 8.4 [8.4-10.4] 8.4 [8.4-10.4]

Abbreviations : NS = non significant

* Anticoagulant: with or without antiplatelet thena

TAntiplatelet: without anticoagulation

FCorrected HEMORR2HAGES: no point given for antiplat therapy

Anticoagulation underuse after stroke

We further studied the 229 patients with AF andistohy of stroke, in whom
anticoagulation underuse was expected to be loWerprisingly, anticoagulation
underuse was present in 109 (48%) of these patieitiisa previous stroke, and not
lower than in those free of stroke (51%) (p = 0.48)e geriatric profile of these 229
frail older stroke patients was similar to thistieé overall study group. In multivariate
analysis, the single independent factor associaitdanticoagulation underuse in these
stroke patients was antiplatelet agent use (OR (®596.0 [2.9;8.8] (p<0.001). Neither
CHADS,; nor HEMORRHAGES score was determinant of anticoagulation cusiein

patients with AF and history of stroke.

Appropriateness of antithrombotic treatment

In all the 389 patients on anticoagulation, regzssll of concomitant use of
antiplatelet therapy, the individual CHABR&lated risk of ischemic stroke was higher
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than the approximated risk of severe cerebral lodgednd than the risk reported by
Poli et al.*?, to the benefit of the anticoagulation use. In2Bd patients not receiving
anticoagulation, again, the absolute differenceewere cerebral events, using the same
calculation, was in favour of anticoagulation usevery patient. Using these criteria, in
these frail older patients with a CHABRScore> 2, the antithrombotic treatment would
be appropriate in all patients on anticoagulat@amd inappropriate in all patients not

receiving anticoagulants.

DISCUSSION

The main finding of this study in frail older patte with AF was that the
strongest predictor of anticoagulation underuse thiasuse of antiplatelet therapy, a
reversible characteristic allowing improvement iriroke prevention. Aspirin
(acetylsalicylic acid) is known to be of limitedfiehcy in stroke preventiof,
especially as age increaséd. Warfarin is more effective that aspirin, alsodluer
patients’®®. Moreover, warfarin is safer than aspirin in oetarians, as shown in the
WASPO trial which found significantly more adverseents with aspirin (33%) than
with warfarin  (6%), including serious bleedin§®. Surprisingly, the large
anticoagulation underuse (69%) in our patientsrarpkatelet therapy was not explained
by a lower risk of cardio-embolism or a higher rigkbleeding. We found no clinical
rationale underlying the withholding of anticoadida. We suspect that aspirin was
prescribed in some patients for AF-related strolevgntion, while in the others - the
majority probably - for cardiovascular ischemicedise. It has been proposed not to add
aspirin for associated stable vascular diséd8ein a patient with AF receiving
anticoagulation, as there is no evidence that @daapirin to warfarin reduces stroke or
other vascular events in these patiéift$® while aspirin increases the bleeding risk. In
such patients, in line with recent guidelines, weygest that aspirin should be
withdrawn and anticoagulation prescribed in monpg if the coronary ischemic
event occurred more than one year 8g&". Further research on the sample of older
patients of our hospital receiving aspirin and @#dgulants is planned to assess overuse

of this dual therapy with regards to the occuresoicthe coronary event.

The observation that stroke history was not related higher use of

anticoagulation is another important finding of atudy. Nearly half (48%) of these
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high risk patients in secondary stroke preventioesented with anticoagulation
underuse, despite no significant difference in rthg@riatric profile, stroke risk or

bleeding risk.

Medical-decision making in terms of anticoagulation older patients is
complex. We used the CHAR&Nd the HEMORBRHAGES scores to mathematically
compare the absolute predicted risks. Nevertheftesther the CHADSscore nor the
corrected HEMORBRHAGES score was found to be independent determiolaaKA
underuse in these older inpatients. Our obseniiiffier from those reported in long-
term care residents where warfarin use increastdhigher stroke risk and with lower
bleeding risk®’. However, our results confirm the observation ofrdlicci and
colleagues, that cardio-embolic and bleeding riaks not the determinant of the
therapeutic choice in older patients with K. We had initially made the hypothesis
that underuse was explained probably both becauseurmerestimation of
thromboembolic risk and overestimation of bleediis§g. However, our results did not
show less underuse in patients neither with highldADS,, nor in those with lower
HEMORRHAGES scores. Further studies should assess pagsielated reasons for
this lack of relationship between prescribing pateand the stroke and bleeding risks,
l.e. lack of knowledge about the risks, giving mareight to the low compliance in

elderly patients, previous experience, or respditgiieeling **!

. Indeed, the most
obvious reason of under-prescribing is probablyt treneral practitioners would feel
personally responsible for a haemorrhagic comptinadf the anticoagulant treatment,

as opposed to a "natural" thromboembolic evertiénabsence of anticoagulatid.

We believe that risk prediction tools, such as t6G&ADS, and the
HEMORRHAGES scoresshould be more generally used in primary care [m&adtd
help physicians balance the risk-benefit ratioaoticoagulation in individual frail older
patients. This assessment, in our opinion, is rahsy and quick. The balance of these
risks showed in our study to be in favour of ardigalation. As already observed by
Friberg et al*, the cerebral risk of ischemic stroke without emgigulant treatment
exceeds the cerebral risk of intracranial bleeavith anticoagulant treatment at almost

every combination of stroke and bleeding risks.

Our study confirms the general tendency among playss to underuse
anticoagulants in the elderly with AF. This largedaruse rate (~50%) is concordant

with previous literature dat& * *> 459 Besides antiplatelet therapy, discussed above,
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two other characteristics were found to be indepanhgredictor of anticoagulation
underuse in our multivariate analysis: ethanol abaisd patient’s very old age 0
years). The former was infrequent and strong, wihéelatter was frequent and weak.
Although age is an independent risk factor for @ieg with all anticoagulation
modalities®* ** age should not be regarded as a contraindicéticanticoagulation
treatment. In a large study on very old patientsdian age 84 years) on VKA therapy
carefully monitored by anticoagulation clinics, thate of major bleeding was low
(1.9%/year)*Y. Moreover, the risk for stroke increases with oldge in patients with
AF 51 Therefore, non prescription of anticoagulationtioa sole reason of older age
can be considered as ageisfif. We did not find any association between
anticoagulation underuse and geriatric syndrofffesieither with gender, haemorrhage

history or malignanc¥ >,

Our study presents several strengths. Firsthpatu$es on a highly relevant topic
in the daily medical practice, as the elderly papoh continues to expand and
anticoagulation drugs are frequent long-term meiina. Secondly, it is quite original,
as few previous studies analyzed in a large aneseptative frail older population with
AF both medical and geriatric characteristics atemioal predictors of anticoagulation
underuse. Thirdly, and importantly, our analysistleé prescribing appropriateness in
terms of cardio-embolic and hemorrhagic risk badgamay bring a fresh insight into this

complex decision-making problem.

The study shows some limitations. It was retrospecand based on risk
assessments conducted during a hospital stay. theless, we had access to a large
and valuable amount of information brought by thenprehensive geriatric assessment.
We could not explore all the potential factors etfifeg the anticoagulation decision,
particularly the general practitioner-related remsor the patient's preferences. Finally,
it was not possible to evaluate patient’'s compkaimcour cross-sectional study, which
is a crucial point with that type of medication geriatric patients. Complementary
further qualitative work would help understand oees underlying anticoagulant

underuse.

This study was conducted before the marketing of meal anticoagulants
(NOACS) (e.g. apixaban, dabigatran or rivaroxabanjur country (2012), nowadays
used in AF. We believe that these NOACs will belitife help in decreasing the
anticoagulation underuse in the frail older popalatwith atrial fibrillation. Due to
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short half-life, adherence to treatment remainkallenge with these drugs. The lack of
reliable monitoring tests, of reversal agent anst eve other barriers to the prescribing
of NOACs which were not encountered with VK&, Three characteristics associated
with anticoagulation underuse in our study, nanrelyal impairment, antiplatelet use,
and ethanol abuse, will not disappear with theai$d¢OACs. 1) NOACs require dosage
adjustment according to age and renal functionf Halour patients presented with
eGFR lower than 50 ml/min. Therefore, distrust mtia@agulate older patients with
frequent renal impairment, is more likely to contn 2) Cautious concomitant use with
aspirin is recommended for these NOACs. In our \stuzhany patients not on
anticoagulation were receiving antiplatelets. 3)hAugh chronic ethanol abuse is not
mentioned as a contra-indication for NOACSs, hepdisease and dysfunction, its feared
consequence, is. Furthermore, the use of newly etedkdrugs should always be
considered with caution in older patients, who aften excluded from clinical trials.
Clinical trials on NOACs included subjects aged \e&b@5 years, but only a small
number of frail older patients aged above 80 yEarf§. We believe that the decision to
prescribe anticoagulation is a global concept drad the type of molecule (VKAsS.
NOACS) is not influencing significantly the decistnaking in this specific population.
In a future study, we plan to compare the prevaearfcunderuse a few years after the
marketing of NOACs with the present results in otdeest this hypothesis.

In summary, our study showed that underuse of @agiglation concerns half of
the frail older patients with AF and yet anticoagidn indication. Underuse of
anticoagulation could not be clinically explained this population, and was mainly
related to use of aspirin. Anticoagulation is aoiable option in all older patients with
AF and a HEMORBRHAGES score not higher by two points or more tHen€HADS

score.
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Chapter IlI at a glance

What is already known about this subject

* Very old patients represent a sensitive populategarding the adverse geriatric
outcomes and therefore a priority for security ioy@ments of drug treatments.

e STOPP&START were designed to detect inappropriaésgoibing in patients
aged over 65 but little is known on the prevaleoicmappropriate prescribing in
very old patients.

« Beers criteria, which are American, have been widskd in research to detect
inappropriate prescribing. However, they presemt pansferability to Europe.

» Beers criteria have been updated in 2012.

» This chapter presents the prevalence of inappr@ppeescribing according to
STOPP&START and Beers in community-dwelling patseaged over 80 years.

What this chapter adds

* The applicability to Europe of the updateBeers criteria hasimproved in
comparison to the previous version.

e STOPP and the Beers tools share some similar iaritdrut significant
differences exists and STOPP detects more potentially inap@i
medications than Beers.

* The clinicalrelevanceof the STOPP&START screeningries among patients
and with the extent of clinical data available.

* Some potentially inappropriate prescribing detedigdSTOPP&START are

actually appropriate when considering the patieraholistic way.
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III.1. 2012 Updated Beers criteria: Greater applicability

to Europe?

2012 UPDATED BEERS CRITERIA: GREATER
APPLICABILITY TO EUROPE?

To the Editor: We read with interest the article on the
2012 Beers Criteria updated by the American Geriatrics
Society and recently published in the Journal of the Ameri-
can Geriatrics Society.! The authors are to be commended
for this important work. As clinicians and researchers, we
particularly appreciate the evidence-based approach and
the addition of several medications recently marketed for
diseases that are prevalent in older people. Nevertheless,
we would have appreciated additional information on the
underlying reasons for the removal of some medications
from this new list, such as fluoxetine, long-term use of
stimulant laxatives, and high-sodium content drugs with
heart failure.

The relevance of this updated list for European coun-
tries is particularly important to address for two main rea-
sons. First, the inappropriate use of medicines in older
adults in Europe has been under increased scrutiny over
the last 10 years, and the Beers criteria—although fre-
quently used—have weaknesses when applied to European
countries.”” Second, other explicit tools have been devel-
oped in Europe, and their comparison with the Beers crite-
ria is of interest.>*

An important criticism of the Beers criteria is their
restricted applicability to Europe. Fialova and colleagues
reported that, overall, half of the medications listed in the
previous Beers criteria were not approved in most Euro-
pean countries. Therefore, one could wonder whether the
applicability to Europe has increased with the 2012 Beers
criteria.” Analyzing the Belgian situation, we came to a
positive answer. We systematically compared the Belgian
national formulary with the inappropriate medications and
medication classes of the Beers list and checked whether
each criterion was applicable to Belgium. The results are
presented in Table 1. The proportion of individual criteria
applicable in Belgium rose from 71.2% to 84.8%. Although
the Belgian situation cannot be extrapolated to all Europe,
it is likely that a similar observation could be made for
several other countries, because Belgium has an average
profile of medication availability.?

The Screening Tool of Older Person’s Prescriptions
(STOPP) criteria are being increasingly used in Europe and
are to some extent considered to be the “European Beers
criteria.” Several studies have shown a greater prevalence
of inappropriate prescribing using these criteria than the
Beers criteria, and a link with clinical outcomes has been
shown in a few STOPP studies.® We therefore compared
the 2012 Beers criteria with the STOPP criteria to identify
similarities and differences. The comparison can be summa-
rized as follows; 25 of the 99 Beers criteria are common or
very similar to the STOPP criteria, meaning that three-
quarters of the Beers criteria do not overlap with STOPP

Table 1. Applicability of the 2003 and 2012 Beers
Criteria to Belgium

N (%)

Level of Analysis 2003 2012

Medications or medication classes®
Molecules listed®
Individual criteria®

38/48 (79.2)
60/100 (60.0)
47/66 (71.2)

49/53 (92.5)
100/177 (56.5)
84/99 (84.8)

Example to illustrate method of calculation.

“First-generation antihistamines counted as one medication class.

All molecules listed under first-generation antihistamines were counted
(n=12).

“Each recommendation related to a medication or medication class was
counted unless one recommendation duplicated another (first-generation
antihistamines should always be avoided because of anticholinergic prop-
erties, thus the criteria first-generation antihistamines in chronic constipa-
tion was not counted).

criteria. Similarly 36 of the 65 STOPP criteria (55%) are
not part of the Beers criteria. The two lists thus share a
minority of criteria. Among them, both lists suggest avoid-
ing benzodiazepines in individuals with history of falls or
fractures, calcium channel blockers in individuals with
chronic constipation, and long-duration sulfonylureas.
Among the differences between the two lists, we would like
to point out a few things. The new Beers criteria highlight
the danger of anticholinergics in a more explicit way than
the STOPP criteria, and they include delirium and dementia
in the medical situations of concern, which are prevalent
syndromes in frail older adults, but the STOPP list includes
several criteria regarding the use of warfarin—a medication
frequently associated with adverse drug events in older
adults—as well as specific criteria on opiates.”

Summarizing the European-based studies that used the
STOPP criteria, we observe that the four most prevalent
criteria were benzodiazepines in individuals prone to falls,
duplicate drug class prescription, aspirin in primary car-
diovascular prevention, and proton pump inhibitors at full
therapeutic dosage for longer than 8 weeks.® Beers 2012
would identify such an overuse of benzodiazepines and
aspirin, but neither the drug duplications nor the excessive
duration of proton pump inhibitors. The latter is impor-
tant from an economic and a safety perspective (greater
risk of fractures and pneumonia).”!

In conclusion, we believe that the 2012 Beers criteria
have greater relevance for European countries. Because the
majority of criteria for inappropriate prescribing do not
overlap in Beers and STOPP, both lists will continue to
coexist. Furthermore, the addition to Beers of criteria

JAGS  0:1-2,2012
© 2012, Copyright the Authors
Journal compilation © 2012, The American Geriatrics Society
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regarding the underuse of medications in older persons
would be most appreciated in the future.’ We are cager to
see how the new 2012 Beers criteria will perform when
applied in observational and experimental research and
how well they will predict adverse clinical or economical
outcomes.
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[I1.2. Inappropriate prescribing in subjects aged 80 and
older: the BELFRAIL population

BELFRAIL

BELGIAN COHORT OF THE VERY ELDERLY

109



Chapter 111
ABSTRACT

Background. The pharmacological treatment of very old patieistsan important
component of their care. Medication review withegring tools may help detect
inappropriate prescribing. Little is known aboute ttprevalence of potentially
inappropriate prescribing in the very old livingtlhre community, and about the clinical
relevance of screening tools in that population.

Methods. Post-hoc analysis of baseline data of the BELFRédhort, which included
567 Belgian patients aged 80 and older in primame.cThe main objective was to
compare the prevalence of potentially inappropr@tscribing (PIP) according to (1)
STOPP (Screening Tool of Older Person's Prescnigliand START (Screening Tool
to Alert doctors to Right Treatment), and (2) tlE2 Beers list. Secondary objective
included the assessment of the clinical importasfche recommendations to modify
the patients' treatment according to STOPP&STAR® Beers, on a subsample of
PIPs.

Results. The screening of drug treatment of the patientsd{amage 84 years, 63%
female) detected 638 START-PIPs in 59 % of thegpddi and 331 STOPP-PIPs in 41%
of the patients. The drugs which were most fredyamderused according to START
were: antiplatelets in secondary cardiovasculavgargon, calcium and vitamin D in
osteoporosis, and angiotensin-converting-enzymebiton in heart failure, while
STOPP-detected overuse involved most frequentlgtriasin primary cardiovascular
prevention, duplication of treatment, and long+agtbenzodiazepines. The application
of the Beers criteria pointed out 249 Beers-PIRlags to avoid or to avoid in the
presence of certain conditions in 32% of the padieRrequent Beers-PIP (that did not
overlap with STOPP-PIP) included: Z-drugs, benzoeldnes in the presence of
cognitive decline, and tricyclic antidepressantsséssment of the clinical importance
of the PIPs revealed that the most frequent ore®famoderate or major importance.
Importantly, the relevance of the criteria variadni major to deleterious when

considering the global medical, functional and ablsackground of the patient.

Discussion.Potentially inappropriate prescribing is highly yakent in the very old.
Some STOPP&START and Beers criteria should be nestlib improve their clinical

relevance. Criteria of major importance should berpized for implementation in
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clinical practice. Screening tools should be usethiw a global assessment of the
patient, to improve the relevance of the screenirtge drug treatment.
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INTRODUCTION

In our aging population, the proportion of patierdged 80 and older is
increasing. This very old population representalenge for healthcare, because the
patients often present with multiple comorbiditieslypharmacy, frailty features and
increased sensitivity to adverse drug events. Theerpacological treatment of these
patients is an important part of their managemenipiimary care. Unfortunately,
potentially inappropriate prescribing (PIP) is Higprevalent in older adults and has
been associated with adverse drug events, hogpitialh and deatl™. Inappropriate
prescribing can be described as overuse, misusadaruse. Overuse refers to the use
of drugs presenting higher risk than benefit fog fratient, misuse is the inadequate
prescribing of a needed drug (with regards to theedthe way of administration,...) and
underuse is defined by the absence of a requinegldr A recent review reported that
the median rate of inappropriate prescribing immaiy care was around 20 % in
patients aged over 65 years dfl But little is known about the prevalence of
inappropriate prescribing in the very old, who yepresent a particularly sensitive

population.

Several approaches exist to detect and reduce uhder of inappropriate
prescribing in elderly?. The use of tools is one of these approaches. Soai® are
implicit (i.e. judgement based), while others aselieit (criterion-based)?. The
explicit tool that has been the most studied isBkers list, which was first published in
1991 and regularly updated since. The last update winighed in 20128, The
transferability in Europe of the Beers list hasrbéequently questioned but is seems
that the last update includes more drugs market&kigium than the previous versions
B In recent years, another explicit tool publisheg an Irish team, the STOPP
(Screening Tool of Older Person’s Prescriptions) 8®ART (Screening Tool to Alert
doctors to Right Treatmenff!, was increasingly used in European stufifeghe tool
aims at detecting PIP in patients aged over 65sye#t, which was the population
target of most of the published studies using tined. While Beers and STOPP address
over- and misuse of inappropriate medications IRART tool allows for the detection

of potentially inappropriate drug omissions.

Some overlap of content between the STOPP and Gh2 Beers criteria has
been describell" **. Comparisons between the applicability and serisitof STOPP
and the 2002 version of the Beers criteria shovmetl 5TOPP was more sensitive
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However, to the best of our knowledge, no comparisith the updated 2012 Beers list
has been performed.

The clinical importance of the criteria might vafihe clinical relevance of
modifications of treatment after the detection ¢ Pakes on an added importance in

octogenarians, because they are particularly $emsitnd more prone to frailty.

The primary objective of this study was to detemnithe prevalence of
potentially inappropriate prescribing (PIP) in gplation-based cohort of patients aged
80 and older (the BELFRAIL population) according $§ART (START-PIP) and
STOPP (STOPP-PIP).

Secondary objectives included a comparison withPiis detected by the Beers'
list (Beers-PIP), and an assessment of the climgabrtance of a subsample of PIPs by
a panel of experts in the context of each patidiite latter objective aims at
differentiating potentially inappropriate prescribing fromactually inappropriate

prescribing.

METHODS

Study design, setting and participants

We performed a post-hoc analysis of the baseline ofathe BELFRAIL cohort
(BFcso+). The BELFRAIL study is a prospective, observagippopulation-based cohort
study of Belgian subjects aged 80 years and dt@erThe subjects were recruited by
their general practitioners (GPs) between Nover@ab@008 and September 15, 2009 in
3 regions of Belgium, as described elsewH&e This cohort excluded patients with
severe dementia (mini mental state examinadtOMMSE <15/30), palliative care and

medical emergency.

The protocol of this study was approved by the Badioal Ethics Committee of
the Medical School of the Université catholique deuvain (UCL) of Brussels,
Belgium (B40320084685). All participants gave imf@d consent.

113



Chapter 111

Data collection
Medical data

For all the 567 patients included, the GPs recordadkground variables,
medical history and performed a detailed anamrasisclinical examinatiof?. The
GPs listed important elements of the medical hystmd current medical problems.
Additionally, a structured questionnaire assesbedptesence or absence of a list of 22
chronic conditions. These 22 conditions and setectanorbidities of the problems list
(i.e. active diseases, all the conditions listeBTOPP&START and Beers, and other
elements collected for the purpose of another rekeanalysis on the BELFRAIL
cohort) were encoded in a SPSS table. Two resaaratwmed independently the
selected comorbidities of the problems list (OD &R). In case of discrepancies, the
problems list of the patients was examined andugdsed with a third researcher (BV)

until a consensus was reached on which problemdode for that patient.

Drugs and inappropriate prescribing

GPs were asked to list the drugs the patient wasgaDrugs were coded in an
Excel file and classified according to the Anatashid herapeutic and Chemical (ATC)
classification system (at level 5, which relatesttte chemical substance) (MAY.
Using the coded data on comorbidities and drugsgchnonic treatments of the patients
were screened with the STOPP&START té8l and the 2012 Beers list. Two
researchers (OD and AD) independently applied theria, taking strictly into account
the drugs and pathologies mentioned in the todbci®pancies were discussed until

consensus.

The STOPP&START tool includes 65 criteria on oveggeribing within the
STOPP list and 22 criteria on under-prescribinghinitthe START list. Beers list
addresses inappropriate prescribing in 3 categodagys to avoid, drugs to avoid
regarding certain conditions/diseases, and drugséowith caution. For the analysis of
the secondary outcomes, the drugs to use witharawtere not considered, with the
exception of the criteriaAspirin in primary prevention over 80because this criterion
is common to the STOPP list.
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For the application of the criteria, some adjustteeaf the criteria was
performed by the research team, i.e.: asthma armhichobstructive pulmonary disease
were grouped, angiotensin-converting-enzyme inbiibiand angiotensin receptor
blockers (ARBs) were approximated, life expectawag considered lower than 5 years
in the presence of active cancer, dementia (wistedias such by the GP) or age > 85
years. STOPP criteridduplications of treatmehtwere considered when drugs had the
same level 4 ATC codé™, which represents the chemical or pharmacological
subgroup, or in the presence of several beta-biscka#piates or nonsteroidal anti-
inflammatory drugs. The following associations we@ considered as duplications
even if they had the same level 4 ATC code: as@nd dipyridamole, aspirin and
clopidogrel, immediate release pro re ngta.(.) and controlled-release nitrates, long-
and short-acting insulins, shogt-r.n. and long-action inhaled bronchodilators, long-
acting and rapid-releager.n. opiates, benzodiazepines and z-drugs, cinnariamne
betahistine, trazodone and venlafaxine, trazododenartazapine.

Data available at baseline did not allow to assesse of the criteria. All criteria
related to the risk of fall could rarely be assddsecause the GPs were not asked if the
patient was prone to fall. Therefore, only few G#sorded history of falls in the
problems list. Criteria related to delirium and dartia could not be assessed as these
were exclusion criteria of the cohort. Hypoglycaempisodes were not reported, so
STOPP criteria Beta-blockers in those with diabetes mellitus arreéqudent
hypoglycaemic episodesvas not assessed. Beers critefiastilin, sliding scalé was
rarely assessed because few GPs specified thensalni was prescribed (fixed doses

versus sliding scale).

Clinical importance

On a subsample of 30 patients, an expert panele(ergl practitioner, a
geriatrician and a clinical pharmacist) were askedndependently rate the actual
clinical importance for the patient of the recommi&ion to add the drugs suggested by
START to the treatment, and to discontinue the slidgtected by STOPP or Beers. The
Adapted Medication Appropriateness Index was albbaléor each molecule pointed out
by STOPP and/or by Beél€ as supplementary informative data.
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Recommendations were classified following a presipulefined method using
a 6-point rating scale (minor, moderate, majorreere, deleterious, not applicabl¥).
Members rated the recommendations independentlyns€msus on the clinical

importance was reached when 2 experts agreed.

Importantly, the expert panel had access to therégbrd of the patients to be
able to assess the importance of the recommendatithe rich context of the patient.
Medical (comprehensive list of comorbidities, atiai examination), functional (MMSE
(131 geriatric depression scale score GDS*¥5 Tinetti fall risk scord'®, activities of
daily living ADL score?”), and social (familial status, place of residendafa were
provided within the full record. The full record tife patients allowed the experts to

assess if the potentially inappropriate prescril@wngnts were actually inappropriate.

Statistic analysis

Normally distributed continuous variables are espeel as mean + standard
deviation. Continuous variables which were not radtyndistributed were summarized
using the median and the inter-quartile range [QZ5]. For categorical variables,
numbers and percentages are presented. Compalisbmeen different categories of
subjects were performed using Student’'s t testher Mann-Whitney U test (for
nonparametric data). Statistical analyses wereopedd using IBM SPSS Statistics 20
(SPSS Inc., Chicago, IL, USA).
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RESULTS

Baseline data

The 567 patients included at baseline in the cohost presented in table 1.
Patients had a median age of 84 years, 63% weraldeand they lived mainly at home
(90%). The most frequent comorbidities they presgnivere: hypertension (70%),
osteoarthritis (57%) and ischemic disease (i.eerafitlerotic coronary, cerebral or

peripheral vascular disease ; 37%).

TABLE 1: Characteristics of the patients of the BELFRAIL cohort (N=567)

Characteristics of the patients

Age (years), median [Q25;Q75] 84.0 [81.7;86.6]
Gender, women: men, n (%) 356: 211 (62.8: 37.2)
Resident in a nursing home, n (%) 57 (10.1)
Number of drugs/day, median [Q25;Q75] 5 [4;7]
Geriatric features

PolymedicationX 5 drugs/day), n (%) 337 (61)
Activities of daily living, median [Q25;Q75] 25 [247]
Living alone at home, n (%) 212 (37.4)
Urinary incontinence, n (%) 126 (22.2)
Recurrent falls, n (%) 3(0.5)
Cognitive impairement, n (%) 89 (15.7)
BMI < 21 kg/m?, n (%) 49 (8.6)
GDS-15, median [Q25;Q75] 2 [1;4]
MMSE, median [Q25;Q75] 28 [25;29]
Tinetti score, median [Q25;Q75] 27 [24,28]
Most frequent comorbidities

Hypertension, n (%) 396 (69.8)
Osteoarthritis, n (%) 324 (57.1)
Ischemic disease, n (%) 210 (37.0)
Chronic heart failure, n (%) 166 (29.3)
Chronic renal disease (GFR < 50 ml/min), n (%) (2R2)
Osteoporosis, n (%) 125 (22.0)
Diabetes, n (%) 107 (18.9)
Depression, n (%) 74 (13.1)
COPD, n (%) 65 (11.5)
Atrial fibrillation, n (%) 58 (10.2)

Most frequent comorbidities
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Anaemia, n (%) 50 (8.8)
Cerebro-vascular accident, n (%) 46 (8.1)
Asthma, n (%) 27 (4.8)
Parkinson disease, n (%) 16 (2.8)
Most frequent drugs prescribed, n patients (%)

Antithrombotic agents (BO1) 312 (55.0)
Beta-blocking agents (C07) 238 (42.0)
Agents acting on the renin-angiotensin system (CQ@3)7 (41.8)
Psycholeptics (NO5) 220 (38.8)
Diuretics (C03) 189 (33.3)
Lipid Modifying Agents (C10) 180 (31.7)
Drugs for acid related disorders (A02) 138 (24.3)
Calcium Channel Blockers (C08) 135 (23.8)
Psychoanaleptics (N06) 131 (23.1)
Cardiac Therapy (C01) 115 (20.3)

Abbreviations: BMI body mass index ; COPD Chronlismuctive pulmonary disease ; GDS geriatric
depression scale ; GFR Glomerular filtration ratd@MSE mini mental state examination

Inappropriate prescribing

Using the START tool, 638 potentially inappropriamissions were detected
(1.13+1.34 START-PIP per patient (range 0-8), in%®f the patients. The use of the
STOPP criteria allowed to detect 331 potentialgppropriate medications, (0.58+0.92
STOPP-PIP per patient; range 0-10). Forty-one pérokthe patients had at least one
STOPP-PIP in their treatment.

The application of the Beers criteria pointed o4® Beers-PIP as drugs to avoid
or to avoid in the presence of certain conditioBg14+0.79 per patient; range 0-6).
Thirty-two percent of the patients had at least Beers-PIP in their treatment. Beside
the drugs to avoid, the Beers list detected als® &ligs to be used with caution

including 96 cases of use of aspirin in primaryverdion.

Some patients had several PIPs for the same dmig ¢geruse of a nonsteroidal
anti-inflammatory drug (NSAID) because of hyperiens(STOPP criteria E2and
heart failure (STOPP criteria E3); underuse of atggisin converting enzyme inhibitor
because of heart failure (START criteria A@hd previous myocardial infarction
(START criteria A7), which explains large rangesRdPs per patients. 108 patients out
of the 567 (19%) had no PIP at all when conside8m@RT, STOPP and Beers. There
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was no difference in the prevalence of PIP betwpatients recruited in different

regions.

The most frequent PIPs are presented in tablesd23arPotential underuse
situations according to START included omission aspirin or clopidogrel with a
documented history of ischemic disease (prevalend®%), calcium and vitamin D
supplement in patients with known osteoporosis (14%tgiotensin converting enzyme
inhibitor with chronic heart failure (13%) (tablg. 2

TABLE 2: Most frequent potentially inappropriate un derprescribing events
according to START.

START-PIP Prevalence % (n)
Aspirin or clopidogrel with a documented historyabherosclerotic

coronary, cerebral or peripheral vascular diseagatients with 15,0 (85)
sinus rhythm

Calcium and vitamin D supplement in patients inghesence of
known osteoporosis

ACE inhibitor in the presence of chronic heartuie 12,7 (72)
Statin therapy with a documented history of corgneerebral or
peripheral vascular disease, where the patientistional status
remains independent for activities of daily liviagd life
expectancy is greater than 5 years

Antiplatelet therapy in diabetes mellitus with ctsting major
cardiovascular risk factors (hypertension, hypelesterolemia, 9,5 (54)
smoking history)

Statin in the presence of in diabetes mellitu®édsting major
cardiovascular risk factors present

Beta-blocker in the presence of chronic stablerangi 6.0 (34)
Regular inhaled beta2-agonist or anticholinergierdéidor mild-to- 5,29 (30)
moderate asthma or COPD ’
ACE inhibitor following acute myocardial infarction 5,1 (29)
Metformin with type 2 diabetes + metabolic syndrofie
GFR>50ml/min)

13,9 (79)

9,5 (54)

8,8 (50)

4,4 (25)

Abbreviations: ACE Angiotensin converting enzym€QPD Chronic obstructive pulmonary disease ;
GFR Glomerular filtration rate ; PIP potentiallyajppropriate prescribing

Aspirin in primary prevention, long-acting benzadkpines and long term use of
NSAIDs are the most frequent PIPs which are comtodTOPP and Beers' list with a
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prevalence of 17%, 5% and 2% respectively. Ninetdehe 26 theoretical overlapping
criteria were observed in this stuly. Besides shared criteria, other frequent STOPP-
PIPs are: any duplicate drug class prescriptioev@ence = 6%), aspirin at dose > 150
mg/day (4%), NSAIDs and hypertension (4%). Othelqfrent Beers-PIP include: Z-
drugs (6%), benzodiazepines and dementia or ceggnithpairement (6%), tertiary
tricyclic antidepressants (3%) (table 3).

Among the 567 patients, 163 (29%) are consideredhaasng a potentially
inappropriate treatment by both STOPP and Beer§l18%) had only been pointed out
by Beers and 69 (12%) by STOPP only. The otheepti(44%) had neither Beers-
PIP, nor STOPP-PIP. Patients having Beers-PIP laogethaving STOPP-PIP did not
differ except for the presence of cognitive impann(higher in patients having Beers-
PIP) (Appendix 1).

Besides the detection of PIP with STOPP&START aeerB, we observed 162
patients, among the 183 patients who were takimgdmiazepines, who had no mention
of insomnia or anxiety as active pathology in threirord. Benzodiazepines were used

in 34 patients at high fall risk (i.e. Tinetti seoxr 19"9).
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TABLE 3: Most frequent potentially inappropriate ov er-/misprescribing events

according to STOPP and/or Beers criteria.

Therapeutic Class/Medication (x disease)

Prevalenéé (n)

Criteria

Aspirin for primary cardiovascular preventior
Nonbenzodiazepine (“Z”) hypnotics (i.e.,
eszoplicone, zaleplon, zolpidem)

Any duplicate drug class prescription
Benzodiazepines in the presence of dementia
and cognitive impairment

Long-acting benzodiazepines

Aspirin at dose > 150 mg/day

NSAIDs with moderate to severe
hypertension

Tertiary TCAs, alone or in combination
Antiarrhythmic drugs (class la, Ic, and 11l
drugs in Beers 2012) for atrial fibrillation
Long-term non—COX-selective NSAIDs
Alpha-Blockers in the presence of urinary
incontinencé

Gl antispasmodics (e.qg., dicyclomine,
hyoscyamine)

NSAIDs in the presence of heart failure
PPI for peptic ulcer disease at full therapeutic
dosage for > 8 weeks

Dipyridamole (immediate-release) as
monotherapy

Nondihydropyridine calcium channel
blockers in the presence of heart failure
Digoxin >0.125 mg/d

Loop diuretic for ankle edema (i.e., no
clinical signs of heart failure) or as first-line
monotherapy for hypertension

Long-term corticosteroids as monotherapy
RA or osteoarthistis

Thiazide diuretic in the presence of gout
Estrogefi

Glyburide/glibenclamidé

Bladder antimuscarinic drugs in the presen
of dementia and cognitive impairment
Anticholinergics in the presence of lower
urinary tract symptoms

16,9 (96)
6,2 (35)
6,2 (35)
5,8 (33)

4,9 (28)
4,4 (25)

3,7 (21)
2,6 (15)
2,6 (15)
2,4 (13)
2,1(12)

1,9 (11)
1,4 (8)
1,4 (8)

1,2 (7)

1,2 (7)
1,1 (6)

0,9 (5)

0,9 (5)

0,9 (5)
0,7 (4)
0,7 (4)

0,7 (4)

0,7 (4)

STOPP and Beers
Beers
STOPP
Beers

STOPP and Beers
STOPP

STOPP
Beers
Beers
STOPP and Beers
STOPP and Beers

Beers
STOPP and Beers
STOPP

STOPP and Beers

STOPP and Beers
STOPP and Beers

STOPP

STOPP

STOPP
STOPP and Beers
STOPP and Beers

STOPP and Beers

STOPP and Beers

Abbreviations: Gl gastro-interstinal ; NSAIDs Noatidal anti-inflammatory drugs ; PPl Proton pump
inhibitor ; RA Rheumatoid arthritis ; TCA tricycliantidepressant.
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1. To be used with caution in adults >80 years old@omary prevention of cardiac events in Beers
2012; to be avoided in those with no history oforary, cerebral, or peripheral vascular symptoms
or occlusive events in STOPP.

2. Stress or mixed urinary incontinence, avoid in wanre Beers 2012; avoid in men with frequent
incontinence in STOPP.

3. Digoxin at a long-term dose > 128/day with renal function < 50ml/min in STOPP (n=0)

4. Estrogen with or without progestins in Beers 204strogen without progestin in patients with intact
uterus in STOPP.

5. Sulfonylureas, long-duration to be avoided in Be0&2 ; n=21 when accounting sustained release
formulations.

Clinical importance of the recommendations to modify the treatment
in the presence of PIP

In the subsample of 30 patients, the experts exainii2 PIP instances (i.e.: 18
STOPP-PIPs, 31 START-PIPs, 23 Beers-PIPs). Therexagreed on the clinical
importance of 35 out of the 72 PIPs. Twelve PIPsewated of "major" importance,
while 22 PIPs were considered of moderate impogaBgamples are provided in table
4. The Beers list includes the level of evidenced ahe strength of each
recommendation. Strong recommendations were ated & of major importance by
the experts (e.g.Anticholinergics in dementia and cognitive impainng "Diltiazem
in heart failure). One PIP was rated "minor" by the experts (BédR® "Avoid

antiarrhythmic drugs as first-line treatment ofiatrfibrillation ™).

The 37 other PIPs were rated differently betweenekperts or could not be
rated for different reasons. Several reasons wemesmes encountered for the same
PIP. Firstly, the rating varied due to differendasthe implicit judgement of the
appropriateness of drug treatment. The expertspirgeed differently the background of
the patient (e.g. how severe is a disease in theexbof the patient), or the criteria (e.g.
when to consider a duplication of treatment), whiett to differences in the clinical
importance assessment (n=12, 17%). Secondly, ttalete full record of the patient
brought nuance to the data encoded and used féysand.e. level of severity of a
disease, particular indication of a drug, date afhedical history, uncertainty of a
diagnostic) (n=28, 39%). As a consequence, theepoesof some of the PIPs was not
obvious anymore. The experts considered 14 (19%hefPIP instances as actually
appropriate when considering the detailed data. FSITAcriteria were the most

frequently affected by this issue. Thirdly, the twor validity of several STOPP criteria
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was questioned by the experts (n=11). Exampleseaxdet three issues are provided in
table 5.

TABLE 4. Examples of potentially inappropriate presribing criteria of major or

moderate importance

Examples

Major clinical importance (n=12)
Modification of the treatment according to this teria may prevent serious morbidity,
including readmission, serious organ dysfunctiariais adverse drug event

Criterion: START-PIP "Angiotensin converting enzyme (ACE) inhibitaith chronic heart
failure™

Context The GP reports chronic heart failure, with markedtation of physical activity and
dyspnoea, and a recent episode of congestive fadare.

Criterion: STOPF-PIP "Calcium channel blockers with NYHA class ldr IV heart
failure"/Beers PIP "Diltiazem in heart failure".

Context The medical history and the clinical examinatammfirm that the patient has NYHA
class Il heart failure

Criterion: Beers- PIP "Anticholinergics in dementia and cognitimepiairment”.
Context The patient has cognitive impairment (MMSE = 28j2and takes several drugs with
anticholinergic properties (amisulpride, trihexyifiyn)

Moderate clinical importance (n=22)
Modification of the treatment according to thisteria brings care to a more acceptable and
appropriate level of practice or that may preventadverse drug event of moderate importance

Criterion: START-PIP "Statin therapy in diabetes mellitus if coérig major cardiovascular
risk factors present”.

Context The patient is 87 years, and still has good dogniand functional status. She has
diabetes, hypertension and hypercholesterolemia.

Criterion: STOPF-PIP "Long-term long-acting benzodiazepines".
Context The patient takes 8mg prazepam every day. Shohaill risk (Tinetti score 26/23
but she has cognitive impairment (MMSE=18/30).

Criterion: STOPE-PIPBeers-PIP "Aspirin in primary cardiovascular prevention”
Context The patient has no history of coronary, cerebraperipheral vascular symptoms or
occlusive event.

Criterion: Beers- PIP "Tertiary tricyclic antidepressants”.
Context The patient is on clomipramine for "depressivedencies" according to the GP. The
GDS-15 score is low (3/256 Non pharmacologic or safer alternatives arelabks.

Abbreviation: GDS-15 geriatric depression scaleM$E mini mental state examination ; PIP potentially
inappropriate prescribing

1. MMSE<25 was considered as "cognitive impairement".

2. Tinetti score >24 was considered as "low falltisk

3. GDS-15 score >4 was considered as "possible daprés
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TABLE 5. Issues in the assessment of the clinicaglevance of potentially
inappropriate prescribing criteria

Examples Improvement
recommendation

Issue 1. Differences in the implicit judgementr( = 12)

The inter-rater variability in the understandingtbie patient background or of the criteria
applicability leads to differences in the importarattached to the PIP.

Criterion: START-PIP "Regular inhaled beta-2-agonist ddetailed patient's record
anticholinergic agent for mild-to-moderate asthma pPefinition of asthma or COPD
COPD". in terms of predicted FEV1
Context The GP listed COPD in the medical history of his

patient, but the clinical examination revealed ymgtoms

and the patient had no treatment for this comotyidi

Experts' rating One of the expert considered the patient as
having no COPD, giving therefore little relevance this
PIP, while the other took that comorbidity into agot and
accredited importance to the PIP.

Criterion: STOPP-PIP "Any duplicate drug classDefinition of duplications in
prescription”. terms of ATC level
Context The patient received lorazepam at night and

alprazolam during the day.

Experts' rating One of the expert considered this as a

duplication, while another not because one drugised

during the day as anxiolytic and the other is usedight as

hypnotic.

Issue 2. Influence of the knowledge of the patiestbackground (=28)

A comprehensive knowledge of the patient's medialuding: level of severity of a disease,
particular indication of a drug, date of a medichlstory, uncertainty of a diagnostic),
functional and social background increase the rat®e of the PIPs detected in comparison to
the screening for PIPs on the sole basis of theocbidities listed in the tools.

Criterion: START-PIP " Statin therapy in diabetes mellituBetailed patient's record

if coexisting major cardiovascular risk factorsqaet”. Mention of contra-indications in
Context The patient had previous cutaneous reaction the criteria
statins.

Experts' rating Non-prescribing of a statin was appropriate
in this patient. This criterion is deleterious listpatient.
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Examples Improvement

recommendation
Criterion: STOPP-PIP " Neuroleptics as long-termDetailed patient's record
hypnotics (i.e. > 1 month). Precise indication and dosage of

Context The database did not mention the indication e&ch drug
risperidone. The full record showed that this pdtieas

suffering from dementia (low MMSE) with behavioural
problems and that the frequency of use of the ridpee

was unclear.

Experts' rating Experts could not rate this PIP. They

considered a sporadip.r.n. use of the neuroleptic as
appropriate.

Issue 3. Content validity of the criteria(n=11)

The validity of the criteria is challenged by thgphication in real cases and situations of
multimorbidity and polypharmacy.

Criterion: STOPP-PIPBeersPIP "Aspirin in primary Addition of an exclusion
cardiovascular prevention”. criterion for diabetic patients
Context Three diabetic patients having no history of with cardio-vascular risk factors

ischemic disease but presenting cardio-vasculafaigors
(hypertension, hypercholesterolemia, smoking hygtor
Experts' rating Due to the presence of cardiovascular risk
factors and diabetes, this aspirin was appropdat®rding

to the experts. Moreover, the absence of this iaspiould
have been a START-PIP.

Criterion: START-PIP "Aspirin or clopidogrel with a Addition of an exclusion
documented history of atherosclerotic coronaryeloerd or  criterion for patients with stable
peripheral vascular disease in patients with sihygm" cardiovascular disease already
and "Antiplatelet therapy in diabetes mellitus with treated by anticoagulants

coexisting major cardiovascular risk factors".

Context The patient is already treated by oral
anticoagulants.

Experts' rating Deleterious for the patients' health.

Criterion: START-PIP "Proton pump inhibitor with severe Modification for "proton pump
gastroesophageal acid reflux disease". inhibitor or H-receptor

Context The patient is already on ranitidine. antagonists”
Experts' rating Non-prescription is appropriate.

Criterion: START-PIP "Warfarin in the presence of chronidvlodification for "chronic atrial
atrial fibrillation". fibrillation and increased stroke

Context The patient is at low stroke risk (i.e. CHARSL).  risk (CHADS>2)"
Experts' rating Non-prescription is appropriate.
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Examples Improvement

recommendation
Criterion: Beers PIP " Avoid antidepressants in dementia &ddition of an exclusion criteria
cognitive impairment". for patient with severe
Context The patient is taking paroxetine for severe depression treated by SSRIs
depression. Definition of cognitive

Experts' rating Discontinuation of the drug is inappropriatdmpairment
Suggestion of non-
pharmacological alternatives

Criterion: BeersPIP "Drugs to use with caution™: Monitoring tips

e.g."Vasodilators" e.g.Check for history of
syncope before prescribing

Abbreviations: ATC Anatomical Therapeuti€hemical Classification System ; COPDIChronic
obstructive pulmonary disease ; CHAD%! Congestive heart failure - Hypertension - At years -
Diabetes mellitus - Prior Stroke or TIA or Thrombdeolism ; FEV1 Forced expiratory volume at the
end of the first second ; MMSE mini mental stat@raiation ; SSRI Selective serotonin re-uptake
inhibitors.

DISCUSSION

This study assessed inappropriate prescribinglange representative sample of
very old patients. The prevalence of potentiallgppropriate prescribing was high in
this population. Potentially inappropriate omissiodetected by the START tool were
more prevalent (60% of the patients) than overddeeatment as detected by STOPP
(41%) or Beers list (drugs "to avoid™ 32%). Ouudt focussed on the use of
STOPP&START in very old patients, which had not rogaurposively performed
before. Previous studies using STOPP&START, in primand secondary care,
included mainly patients aged over 65 years Yldfor whom the tool has been
designed. A recent systematic review on the us8T@PP&START reported that the
mean age of studies participants ranged from 7+.86t9 years ol#. Patients aged
over 65 years might present heterogenic profilasging from robust to frail. The
consequences of inappropriate prescribing in thige target of population might
therefore assume variable importance. The prevaldetected in our patients aged 80
and older did not differ from the prevalence repdrin the literature with populations
including younger patients, i.e. prevalence of STARP ranged from 23 to 68%5 2%
STOPP-PIP 18-60%> 2 and Beers-PIP 12.5-428%" 3! It should be noted that
prevalence of PIPs varies greatly from studies.

126



Chapter II1

Beers criteria revealed more PIPs than the STOBPIftdaking into account
both drugs to avoid and drugs to use with cautidowever, the sensitivity of STOPP
was higher than Beers when accounting only for'tinegs to avoid” category to which
we added, as explained in the methods sectionctiterion relative to aspirin in
primary prevention. When looking at the drugs det@qmainly cardiovascular and
psychotropic drugs), or the patients flagged by BPCand Beers, no tool seems to
outperform the other as they bring similar findingde combined detection of over-
and underuse gives a practical advantage for STGHRKRT. Further comparison of
their respective content (clinical importance) gmddictive validity (association with
clinical events) would be the best test to decidevben the tools. When comparing
STOPP with the previous version of Beers, STOPRatied more PIPs potentially
related to adverse drugs events and hospital amss&> 32 but no data is yet
available for the 2012 version of Beers. A tool tamng STOPP and Beers criteria
would logically more largely detect inappropriateegcribing. However, we don't
believe the development of such potential new caetbitool to be an effective option
for clinical practice. First, the list of criteriwould be very long, therefore not
convenient for clinical practice implementation. c&edly, the most frequently
encountered criteria are similar with the two tosls combination would only improve
the detection of rare instances of PIP. Insteagl,niost relevant criteria of the tools
(Beers, STOPP and START) should be assessed anuhoe in terms of prevalence,
clinical importance, predictive validity and reldteosts, to establish a new short list. In
line with this view on explicit tools, the clinicamportance of some PIPs were

examined in this study.

The clinical importance assessment of the PIPsatedeimportant findings
about the validity of STOPP&START, Beers and mdabglly the use of explicit tools.
Firstly, the experts did not rate similarly thenadial importance of the criteria in 17% of
cases. This illustrates the subjectivity of theeasment of the patient’s context and the
variable importance acknowledged to inappropriatesqibing according to the
evaluator. The STOPP&START list of criteria does mention the level of severity in
case of inappropriate prescribing (in contrasth® Beers list). Our study is the first to
highlight differences in the perceived clinical iarfance of these criteria. The general
practitioner, who has the most comprehensive kndgdeof the patient is likely in the

best position to assess the clinical importanca BfP in his/her patient.
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Secondly, the detected PIPs were not always relevhen considering the full
record of the patient. It seems obvious that a cehgnsive analysis of the patient's
record will bring more accurate assessment of au@teness of the drug regimen.
Explicit tools require variable clinical informatidor their application according to the
criteria content®. Ryan and al. previously showed that STOPP-PlRctien was
overestimated and START-PIPs were underestimatesh V8TOPP&START was used
in isolation of clinical informatiof®. However, we did not expect to have a 19% of the
potentially inappropriate prescribing mis-detectgdden applying the criteria on our
databases. The pathologies had been encoded withomus method by general
practitioners and pharmacists, with a double ché&tks coding approximated what a
general practitioner would encode in his electramiedical record. Furthermore, the
screening for potentially inappropriate prescribimas performed independently by two
clinical pharmacists having experience in using BPQSTART. Our results therefore
guestion the application of explicit screening sooh administrative databases. This
approach, which was regularly performed in previsuslies®® % is valuable to have
a global insight of potentially inappropriate pnéising patterns and the most frequently
encountered drugs. But the prevalence and freqeensiould be interpreted with
caution. The calculations of costs related to poaéiy inappropriate prescribing should

also be read with particular prudence when basextarinistrative databases analysis.

More importantly, some of the criteria appearedgokstionable relevance.
STOPP&START criteria were chosen by experts inajgd pharmacology, according
to the Delphi metho#® which prevails when developing such tools andcsiele the
most theoretically relevant criteri¥ % Authors of STOPP&START were guided by
the principle that any tool should be sensitivenappropriate prescribing related to
serious adverse drug eveftd. However, this study challenges the relevanceoofes
criteria in real-life setting. In some patientse ttecommendation to modify the drug

regimen was considered as deleterious, which isca#ptable.

Only a few previous studies looked at the clinicaportance of PIPs detected
by explicit tools in patient§® 3% To the best of our knowledge, this study is fhet fo
evaluate the clinical importance of STOPP&STARTterra. Steinman and colleagues
compared Beers-PIP (2003 version) with drugs cemsdias problematic by a team of
clinicians. Sixty-one percent of Beers-PIP were cmitsidered as inappropriate by the

clinicians%. In another study conducted with elderly survivany intensive care unit
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hospitalisation, only 36% of Beers-PIP were considas actually inappropriaf&. In
both studies, the percentage varied accordingealthg type, with higher concordance
between potential and actual inappropriate medinatifor anticholinergics. Our
analysis on a small sample of STOPP&START-PIP slowee same trends: a
substantial proportion of PIPs were actually appete and some criteria appeared less

controversial than others.

Based on this analysis, we suggest some importadifications to the tools to
improve their validity and applicability (summarizen table 6). Future versions of
STOPP&START and Beers should (1) state the pre@sge of application of the
criteria (i.e. age, life expectancy, disease sgvéenvel), (2) avoid contradictions and
overlap between criteria, (3) mention the time eadfit** “* and contra-indications for
drugs listed in START. Other improvements includiear definitions, monitoring tips
and suggestion of pharmacological and non-pharrogaa! alternatives. Beers-listed
drugs ‘to use with cautiohare difficult to manage in practice and fail tamyide clear
recommendations to prescriber. Again, monitorings tshould be provided for these
drugs. The main suggestion for the future use estng tools is that these tools can
only be used with full access to the patient'sdnyst The tools are best used by a
clinician who knows the patient. The applicationsofeening tools on administrative

data should not be recommended.
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TABLE 6. Recommendations to improve the validity an applicability of
STOPP&START and Beers criteria

General comments Recommendations to Recommendations to
improve the validity of the  improve the applicability
criteria of the criteria

Provision of detailed * mention of contra- * clear definitions

patient context indications e monitoring tips

* level of severity of « no contradictions * suggestions of

diseases between criteria alternatives

» certainty of * no overlap between (pharmacological and

diagnostics criteria non-pharmacological)

» date of a medical * precise range of

history application of the criteria

» detailed information « mention of time to
on cardiovascular and  benefit
neurologic diseases

» allergies

Provision of detailed

drug information

e indication

* precision of drugs
taken "as needed"

* previously tried and
failed therapeutic
options

This study present some limitations. Our resultghhhave been influenced by
the fact that the data used to detect PIPs werepraspectively collected for the
purpose of this analysis. Therefore, some critepidld not be assessed, as explained in
the methods section, and the quantity of PIPs miglve been underestimated. PIPs
related to the history of falls were seldom detgateour study but they were frequently
reported in previous studié®¥’. Even if we did not count them as PIPs, we believe
benzodiazepines to be overused in the BELFRAIL dohodeed, 29% of the cohort
were taking benzodiazepines without any statedcaidin. Furthermore, 19% of the
patients on benzodiazepines were at high fall Mgk. might also have underestimated
PIPs in the over-the-counter drugs because thesdistg were provided by the general
practitioners. We had no information about the tlaraof each drug treatment. The

detection of PIPs would have been more accuratéiréictly performed on the full
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patients record instead of pre-encoded data. Takysis on the clinical relevance of the
criteria was only performed on a small subsampl®Iéfs. The experts rated the PIPs
independently, while a discussion between expenttdchave explained or diminished
divergences. Direct discussion with the generattgraner would have helped having a
better understanding of the drug regimen and tlasoms to maintain some PIPs.
Further studies should in larger extent assesadhel inappropriateness of drugs listed
on STOPP&START and Beers lists. This assessmetiteotlinical importance of the

criteria was designed to have an insight at thevegice of the criteria on a small
subsample, but did not intend to comprehensivelgluate the content of the full

criteria lists. However, the assessment on thisaumiple allowed to discuss the most
frequent PIPs and enabled us to identify severpbinant points for discussion on the

validity of the tools.

Perspectives for future research are provided Is/ llhseline analysis of the
BELFRAIL cohort. In future studies, we recommendi&gect PIPs on the basis of the
full record of the patient, to ensure the relevaand the applicability of the criterion
within the individual and global context of the ipat. The sensitivity of the tool in
detecting clinically relevant PIP related to adeeositcomes should also be evaluated.
This study was a cross-sectional analysis of datmseline of the BELFRAIL cohort.
Follow-up data should be analysed in further wdtkngitudinal analysis should
compare the incidence of geriatric adverse eveigatll, hospital admissions, adverse
drug events) and costs of care in patients havingod PIPs at baseline. Potential
confounders (e.g. age, sex, educational levelgpdficesidency, comorbidity, cognitive
and functional status, malnutrition, smoking) sldolde taken into account in the
analysis. Clinical consequences of these PIPs dhmricompared (1) between patients
aged over 65 years and very old patients, who are prone to frailty, and (2) between
STOPP&START and the Beers list.

Our observations highlight the importance to gathefficient information to
appropriately use explicit tools. The importancetlod required clinical information
varies from toof*¥!, but the application of explicit tools has litdense anyway without
knowing the global context of the patient, and fetalthe misdetection of inappropriate
prescribing. The medication review should be pdrtaocomprehensive process to
optimize pharmacotherapy. Explicit criteria helpréwise the treatment but will never
replace good clinical judgemelit!. Both the general practitioner and the pharmacist
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play a key-role in the management of chronic drugpttment and are therefore
potentially in the best position to collaborate aadapply the explicit criteria. A good
understanding of the patients’ medical, functicaral social context is crucial to assess

the actual appropriateness of drug treatment.
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APPENDIX 1. COMPARISON OF PATIENTS HAVING STOPP AND BEERS-

PIP

Patients characteristics

Patients having

Patients having Beers-

STOPP-PIP PIP

(n=232) (n=249)
Age (years), median [Q25;Q75] 84.3[81.8;86.8] g819;86.9]
Institutionalized, n (%) 46 (19.8) 49 (19.7)
Number of drugs/day median [Q25;Q75] 5[4 ;8] 684
Geriatric features
Polymedication¥ 5 drugs/day), n (%) 145 (62.5) 157 (63.0)
Cognitive decline, n (%)* 36 (15.6) 58 (23.3)
Incontinence, n (%) 56 (24.1) 61 (24.5)
Most frequent comorbidities
Hypertension, n (%) 155 (66.8) 183 (73.5)
Osteoarthritis, n (%) 144 (62.1) 154 (61.8)
Ischemic disease, n (%) 69 (29.7) 77 (30.9)
Chronic heart failure, n (%) 74 (31.9) 85 (34.1)
Chronic renal disease (GFR < 50 ml/min), n (%) J0.2) 66 (26.5)
Osteoporosis, n (%) 51 (21.9) 59 (23.7)
Diabetes, n (%) 44 (19.0) 65 (26.1)
Depression, n (%) 41 (17.7) 41 (16.5)
COPD, n (%) 30 (12.9) 29 (11.6)
Atrial fibrillation, n (%) 22 (9.5) 28 (11.2)
Anaemia, n (%) 26 (11.2) 28 (11.2)
Asthma, n (%) 11 (4.7) 12 (4.8)
Parkinson disease, n (%) 5(2.1) 8 (3.2)

Abbreviations: COPD Chronic obstructive pulmonaigedse ; GFR Glomerular filtration rate ; PIP

potentially inappropriate prescribing
* significative difference p=0.032
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medications using the STOPP criteria in frail older
inpatients: a randomized controlled study
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Chapter IV at a glance

What is already known about this subject

* Hospital admissions may provide an opportunity tecantinue Potentially
Inappropriate Medications (PIMs) in older patients.

e Inpatient geriatric consultation teams perform coghpnsive geriatric
assessment of geriatric inpatients and providemeeendations for the care of
these patients.

* Inpatient geriatric consultation teams do not mely use an explicit tool to

review the medication.

* This chapter presents a randomized controlled stadiest the effect of the
systematic use of STOPP on overuse and misuseapptiapriate medications

used at home in frail older persons.

What this chapter adds

« Recommendations by the inpatient geriatric cons8atitateam successfully
double the discontinuation rate of inappropriate medications at hospital
discharge.

* Most modifications in the drug treatmeodrsist one year after discharge.

* Although most of the STOPP recommendations arenafor or moderate

clinical importance, 8% could have deleterious effects.
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ABSTRACT

Background. Hospital admissions may provide an opportunity tscahtinue
Potentially Inappropriate Medications (PIMs) in @ldoatients. Little is known about
the effect of using the Screening Tool of Older ftes potentially inappropriate

Prescriptions (STOPP) in that purpose.

Methods. Randomized controlled study in 146 frail older iti@ats. The intervention
consisted in recommendations to discontinue PIMsided to ward physicians by the
inpatient geriatric consultation team, using th€&O®P list, in addition to usual geriatric

advice. The main outcome was the discontinuatimaefPIMs at discharge.

Results Intervention (n=74) and control (n=72) groups evesimilar in patient's
characteristics (median age: 85 years, median numbeéaily drugs: 7) and PIMs
distribution (68vs. 57 PIMs in 53% and 51% of patients, respective)discharge,
the reduction in PIMs was twice as high in the nveation as in the control group
(39.7%vs 19.3%, p=0.013). The proportion of patients $@ling>1 PIM at discharge
did not differ between groups. In the 50 patieitofved at one year, the majority of
PIMs that had been stopped during hospitalisatahriot been restarted after discharge
(17/28). The clinical relevance of PIMs identifiad baseline in those patients was
considered major (29%), moderate (37%), minor (eébeterious (8%) or not-assessed

(11%). Discontinuation rate was not associated thighclinical importance.

Conclusion Specific STOPP recommendations provided to halspitysicians doubled

the reduction of PIMs at discharge in frail oldapatients. To further improve the
appropriateness of prescribing in older patienisjotans should focus on the STOPP
criteria of major clinical importance and generahgtitioners should be actively

involved.
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INTRODUCTION

Inappropriate prescribing is well-described in olgatients™.. It increases the
risk of adverse drug events and thereby morbiditgytality and costs of caré .
Hospitalisation is a vulnerable period when conside the prescribing process.
Nevertheless, hospital admission can be a goodrappty for thorough medication

review.

Upon admission in a geriatric unit, patients ugualbbenefit from a
comprehensive geriatric assessment (C&A)which consists of antultidisciplinary
process to achieve a coordinated and integrated fda treatment, taking into account
the patient's medical, psychosocial and functiaraadability’ '°!. In non-geriatric wards,
frail older patients receive a CGA from an inpatigariatric consultation team (IGCT)
Bl The IGCT offers also recommendations to imprdwe rhanagement of the patients
(101 A recent meta-analysis showed that IGCTs haveuiable effects on mortality up
to eight months after discharde!. However, little is known about the efficacy of
geriatric counselling on the discontinuation of déttially Inappropriate Medications

(PIMs) prescribed at home.

Validated tools to detect inappropriate prescriboogild be useful to help the
IGCT assessing the patient's medications. The BiorgeTool of Older People’s
potentially inappropriate Prescriptions (STOPR) Buropean tool addressing over- and
misprescribing in older patient¥ **. This tool is increasingly used in observational
studies to describe the prevalence of inapproppiggscribing™ *4*® To the best of our
knowledge, only one randomized controlled trial lkasluated the effect of applying
the STOPP criteria. Significant improvements inspriéing appropriateness were

documented in the hospital settihg.

The objective of the present study was to evaldulge impact of using the

STOPP criteria by an IGCT on the discontinuatiofBfls upon hospital discharge.
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METHODS

Design

We conducted a randomized controlled study in caurtsee frail older medical
patients admitted from February to June 2011 t@5l82d teaching hospital (Cliniques
universitaires Saint-Luc) in Brussels, Belgium. Thetocol was approved by the local
Ethics Committee (Commission d'Ethique Biomédidddespitalo-Facultaire, Faculté de

Médecine, Université catholique de Louvain).

Inclusion and exclusion criteria

Inclusion criteria were: (1) 75 years of age oreoJd2) frailty defined by an
Identification of Seniors At Risk (ISARY) score> 2/6, (3) admission in a medical
ward, and (4) availability of a CGA performed betliGCT. Surgical admissions were
not included because revision of chronic medicatioy surgeons was not considered as
part of usual care. We excluded from analysis p&igith incomplete medication data

in the discharge letter.

IGCT

The IGCT performs CGA upon request of non-geriatverds in patients in
whom screening for frailty comes out positive (ISAR! score > 2/6). This
multidisciplinary team consists in our hospitalrafrses, geriatricians, a dietician, an
occupational therapist, a physiotherapist, a spe¢behapist, and a psychologist. As
usually, no clinical pharmacist is involved in th@CT of our hospital. The initial
evaluation of the patient is made by a nurse, wéfers to other team members
depending on patient’s features and needs. A gerat supervises the CGA for each
patient. Recommendations are communicated orallthéoward colleagues and are
available in the electronic medical record. The TG@port is also sent to the general

practitioner (GP) at discharge.

141



Chapter IV

Randomization

Eligible patients were allocated by the IGCT nuiséhe control or intervention
group by simple randomization using drawing of [8ts After randomization, the nurse
assigned the patient to the geriatrician allocédetthe intended group. In order to avoid
contamination bias, of the four geriatricians ivea in the IGCT during the study
period, two were allocated to the intervention grdaecause they were already using
the STOPP criteria in their current practice, while other two, who had never worked
with the STOPP criteria, were allocated to the mrgroup. The geriatricians of both
groups presented similar age and clinical expeeienc

The attending physician (responsible for pres@m®iduring hospital stay and at
discharge), the evaluator (OD), and the patient® wénded to group assignment. The
evaluator received from the IGCT nurse a listingtlod included patients, without

mention of the allocation group, in order to look the primary outcome.

In the control group, the IGCT provided usual c&tatient's medications were
routinely reviewed by the geriatrician using an licip approach (i.e. no explicit tool
was used). In the intervention group, in additian the usual IGCT care, the
geriatricians acted in two steps: (1) a systemsdireening of the list of medications
taken by the patient on admission, looking for PIeng 64 STOPP criteria (the
criterion "Duplicate drug classes" was not consdgrfollowed by (2) oral and written
recommendations to discontinue PIMs provided to thard physician during

hospitalisation.

Outcome measures

The primary outcome was the proportion of PIMs aligmued (or corrected in
case of dosage-related PIM) from admission to diggh (according to the discharge
medical letter). Secondary outcomes were: the cheniatics associated with PIMs
discontinuation at discharge, the proportion of PIMiscontinued one year after
discharge and the clinical significance of the SPA@Blated recommendations.

Characteristics associated with discontinuatiomtdeast one PIM at discharge

were evaluated in the patients with PIMs on admirssiThus, we compared patients
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with still all PIMs at discharge (‘No Amelioratiorgroup) to patients with at least one

PIM discontinued at discharge (‘Amelioration’ group

One year after hospital discharge, a follow-up tjoeeaire was sent to GPs of
all patients who presented with PIMs on admissiorarder to maximize response rate,
a single question was asked-duld you please indicate if the patient is curhgnt
receiving the following drug(s)followed by the list of PIMs identified on admissi
Anonymity was guaranteed. A stamped return enveloag provided and a reminder

was sent two months latéf.

The clinical relevance of STOPP-related recommeoxsitin patients followed
at one year was evaluated by three experts (atgeaa [BB], a general practitioner
[JMD] and a clinical pharmacist [AS]), using a 6imorating scale (minor, moderate,
major, extreme, deleterious, non-applicable) emedojn a previous stud{. The
panel had access to the full medical record and tmgplicit judgment was based on
rich contextual information. Members first rateccleaecommendation independently

and then met to discuss discrepancies.

Sample size

We calculated the study size defining a 50% disnaation rate of PIMs at
discharge in the intervention group as clinicallglevant, assuming a 20%
discontinuation rate in the control group, usingaldevels for type | and Il errors €
0,05 and3 = 0,8), and assuming that the average number\$ i this population was
0.7 per patient, based on our previous sttflyOn this basis, 112 patients (56 per arm)

were required. We aimed at 150 patients (75 pej.arm

Statistical methods

Control and intervention group were compared udimg student t-test for
normally distributed variables, the Mann-Whitney I8ikon test for not normally
distributed continuous variables, and the CHI-squast or Fisher’'s exact tests for
categorical comparisons. A classification tree ysial was conducted to analyse
determinants of PIMs persistence at disch&eThe one standard error rule was used

to select the best tree. Statistical analyses wertormed using SPSS version 20 for
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Windows (SPSS, Chicago, IL), R software versioRD1(Free Software Foundation,
Inc., Boston, Massachusetts, USA) and CART ver6iénSalford Systems, San Diego,
CA, USA).

RESULTS

Patient’s characteristics

Figure 1 presents the patient flow from enrolmentallow-up. A total of 158
eligible patients were randomized. Twelve patienésl to be excluded afterwards,
resulting in 146 frail older patients for analy@isedian age [#2;Pss] 85 years [81;88],
63% women, median ISAR score §fP;s] 3 [3;4]). The intervention (n=74) and the
control (n=72) groups did not differ in terms oftipat's socio-demographics, geriatric
features (functional dependency (50%), recent f@B%), malnutrition (29%)), and

numbers of medications (median 7) and inappropmegdications (median 1) (Table 1).

Half of the patients had PIMs according to STOPRaahe (Table 1). Overall,
125 PIMs were detected. Six classes of medicataxwounted for 80% of them,
belonging to the central nervous and the cardiewas systems, namely
benzodiazepines (n=41; 33%), antiplatelet agemtd9n15%), opiates (n=13; 10%),
beta-blockers (n=10; 8%), tricyclic antidepressgmts9; 7%) and neuroleptics (n=8;
6%) (Table 2).
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FIGURE 1. Patient flow.

Enrolment

Chapter IV

Patients assessed for eligibility
from February to June 2011 (n=322)

Not included (n=164)
Not meeting inclusion
criteria (n=126)
Other reasons (n=38)
(no CGA, refusals, early
discharge)

Randomized (n=158)

v

h 4

Allocation

Control group (n=81)

Received usual care (n=79)

Did not receive usual care (n=2)
palliative care (n=1)
no treatment at home (n=1)

Intervention group (n=77)

Received allocated intervention (n=76)
Did not receive allocated intervention
(n=1)

no treatment at home (n=1)

!

:

v

Primary
outcome

Excluded from analysis (missing data in
discharge letter) (n=7)

Analysed at discharge (n=72)

Excluded from analysis (missing data in
discharge letter) (n= 2)

Analysed at discharge (n=74)

+

]

]

Follow-up

Patients with PIM at baseline (n= 37)

Lost to follow-up (n=13)
Died (n=8)
Changed of GP (n=4)
No answer of the GP (n=1)

Analysed at one year (n=24)

Patients with PIM at baseline (n=39)

Lost to follow-up (n=13)
Died (n=8)
Changed of GP (n=1)
No answer of the GP (n=4)

Analysed at one year (n=26)

Abbreviations: CGA comprehensive geriatric asses$m&P general practitioner ; PIMs potentially
inappropriate medications
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TABLE 1. Patient’s characteristics upon admission.

Control Intervention p-

(N=72) (N=74) value
Socio-demographic data
Female gender, n (%) 49 (68.1) 43 (58.1) 0.213
Age, median [&;Ps] 86 [81;89] 84 [81;87] 0.122
Living at home, n (%) 65 (90.3) 66 (89.2) 0.829
Living at home and alone, n (%) 28 (39.4) 30 (40.5) 0.892
Geriatric features
ISAR, median [Bs;Ps] 3[3:4] 3[3:4] 0.457
Cognitive decline, n (%) 14 (19.4) 12 (16.4) 0.637
Malnutrition, n (%) 20 (28.2) 22 (29.7) 0.836
Recent fall, n (%) 28 (39.4) 37 (50.0) 0.201
Katz, median [&;P7s] 8 [7:12] 8 [7;11] 0.566
eGFR
< 50 ml/min, n (%) 33 (45.8) 31 (41.9) 0.631
Drugs used at home
Median [Bs;Pzg] 7 [5:9] 7 [5;9] 0.987
Total, n 528 533
Polymedication%5 drugs/day), n 59 (81.9) 61 (82.4) 0.939
(%)
Inappropriate Medications (PIMSs)
Patients having 1PIM, n (%) 37 (51.4) 39 (52.7) 0.874
Total, n 57 68

Abbreviations: eGFR estimated Glomerular FiltratiRate; ISAR ldentification of Seniors At Risk scpre
PIMs potentially inappropriate medications; SD g deviation.

TABLE 2. Potentially inappropriate medications (PIMs) according to STOPP on
admission and at discharge.

Control group Intervention group

PIMs number PIMs number
Main classes of medications Admission Discharge Admission Discharge
Total 57 46 68 41
Benzodiazepines, n 15 14 26 17
Anti-platelet, n 10 8 9 7
Opiates, n 5 3 8 5
Beta-blockers, n 4 4 6 5
TCA, n 4 3 5 2
Neuroleptics, n 4 4 4 3
Others, n 15 10 10 2

Abbreviations: PIMs potentially inappropriate meations ; TCA Tricyclic antidepressants
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Discontinuation of PIMs at discharge

The discontinuation at discharge of PIMs presentadmission was twice as
high in the intervention group as in the contragy (39.7%vs.19.3%; OR [95% CI] =
2.75 [1.22; 6.24], p=0.013). This 20.4% absolutéedtnce in PIMs discontinuation
rate related to five PIMs needed to be screenedadrised to be stopped in order to
yield one discontinuation on hospital dischargehéligh this study was not powered to
detect differences in PIMs discontinuation accaydito drug classes, PIMs
discontinuation rate of benzodiazepines tendecdetbigher in the intervention than in
the control group (34.6%s. 6.7%, p=0.063) (Table 2).

At the patient level, the reduction in PIMs prevale (i.e. patients having 1
PIM) was not different in the intervention as comgabto the control groups (23.1%.
16.1 %, OR [95% CI]= 1.5 [0.49;4.89], p=0.454).

FIGURE 2. Independent predictors of PIM discontinuation (clasification tree).

Complete dataset
N=76
Class Cases %
No amelioration 47 61.8
Amelioration 29 38.2
Age < 81.5 years Age > 81.5 years
n=24 n=52
Class Cases % Class Cases %
No amelioration 19 79.2 No amelioration 28 53.8
Amelioration 5 20.8 Amelioration 24 46.2
[ [
I | [ I
Number of medications < 5 Number of medications > 5 Malnutrition No malnutrition
n=2 n=22 n=17 n=35
Class Cases % Class Cases % Class Cases % Class Cases %
No amelioration 0 0.0 No amelioration 19 86.4 No amelioration 5 29.4 | | No amelioration 23 65.7
Amelioration 2 100.0| [Amelioration 3 13.6 Amelioration 12 70.6 | | Amelioration 12 34.3

Abbreviations: ISAR Identification of Seniors AtdRiscore ; PIM potentially inappropriate medication
‘No Amelioration’ group: patients with still all Rls at discharge
‘Amelioration’ group: patients with at least oneMP$topped at discharge

The first predictor of PIMs discontinuation at diacge using classification trees
was the age (Figure 2.). PIM discontinuation wasiea@d more frequently in older
than younger patients (46v2.20.8%). In the older ones (> 81.5 years in thigletp
malnutrition was the second predictor of PIM digommation. In the younger patients,
polymedication (> 5 medications daily) increased piersistence of PIMs in discharge

treatment.
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One-year follow-up and clinical importance of PIMs

The GPs of the patients with PIM at baseline wergacted by postal mail after
one year, and 93% responded. One-year follow-up dats obtained for 50 patients
(Figure 1, bottom). The intervention (n=26) andtcoin(n=24) groups were comparable
for patient’s age, geriatric profile and PIMs (n=/4836) on admission.

The clinical importance of these 84 admission-PWs considered by the panel
of experts as follows: major: 29% (e.gBeéhzodiazepine or Neuroleptics in fall§rs
moderate: 37% (e.g..Lbng-term opiates in those with recurrent falisLong-term
neuroleptics (> 1 month) in those with parkinsoriisrminor: 5% (e.g-'theophylline as
monotherapy in chronic obstructive pulmonary diggasSeven recommendations were
considered as deleterious (8%:blockers in those with diabetes mellitus and feagu
hypoglycemic episodésn patients with ischemic disease (n=4Y,asodilator drugs
with persistent postural hypotensideading to stop an angiotensin converting enzyme
inhibitor in patients with cardiac failure (n=2)Ldng-term opiates in those with
recurrent fall$ in a patient with severe pain requiring morphi(re=1)). Other
recommendations (n=17) were not rated by the pla@edhuse of low prevalence of the

criteria (not discussed) or due to insufficienbimhation in patients’ medical records.

The one year follow-up showed that in both groups, majority of PIMs that
had been stopped during hospitalisation had nat bestarted after hospital discharge
(38% (8/21) PIMs restarted in intervention and 4@&/@) in control group; p=0.999).
The clinical importance of PIMs was not predictofediscontinuation at one year. The
higher the clinical importance, the lower the digtoauation rate: 25.0% of major PIMs
were discontinued compared to 32.3% of moderate 7n@% of minor. However,
deleterious recommendations were mostly reject2ci¥s).

DISCUSSION

This study illustrates the positive effect of ateysatic screening using the
STOPP criteria can play in improving the approemasss of medications in frail older
inpatients, but also its limitations. Half of fradlder inpatients presented PIMs

according to STOPP on admission. Identification amlinselling by the IGCT
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successfully doubled the reduction of PIMs presims at discharge. However, many
PIMs persisted at discharge and the proportionabiepts with PIMs at discharge did
not differ between groups. Most treatment modifmad made during hospitalisation
were maintained after discharge, reinforcing ounigm that hospital admission can be
a good opportunity for medication review in oldetipnts, but also highlighting the
role of GPs to further optimize prescribing.

This is one of the first studies to document thepaot of IGCT on PIMs.
Previous evaluative research on IGCTs mainly fodus®e outcomes such as mortality,
readmissions or functional status but not spedifican medications**. Hogan and
colleagues showed a decrease in the total numberoraf medications but
appropriateness was not evaluaf The limited effectiveness of the IGCT found in
the present study is likely due to the advisorerof this structure. The geriatrician
suggested modifications in the prescription but diot modify the prescription
him/herself. Compliance to the recommendationsheyward teams therefore remains a
key determinant of effectiveness, similarly to whais reported in other studiés®.

The STOPP criteria are increasingly used to descnhitappropriate use of
medications in older patients, both in primary aedondary caré®. The prevalence of
patients having at least one PIM in our study (52%@imilar to observations made in
other cohorts with community-dwelling patients atled to acute care (prevalence 35-
59%) [1518 27l These studies were observational in nature. Itaptly, our study was
experimental. To the best of our knowledge, theas heen only one randomized
controlled trial evaluating the effect of implemiegt the STOPP criteria in clinical
practice, a study conducted in the hospital settnghe authors of this tool, therefore
potentially affecting generalizability of the resUt¥. The authors reported significant
improvements in appropriateness of treatment ahdige according to the Medication
Appropriateness Index (MAR® 2. Our study shows some similarities with this study
similar population; criteria applied by a physiciaiollowed by oral and written
counselling to the attending medical team. Howetee, authors did not assess the

clinical relevance of recommendations, as we did.

Our analysis provides new data on the validity apdrationalisability of the
STOPP criteria. In contrast to the criteria thatewveonsidered as highly relevant by the
panel of experts (i.e.: "Benzodiazepines in fallefSelective serotonin re-uptake

inhibitors with a history of clinically significanhyponatremia™), several other criteria
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were rated as deleterious when applied to individages. We would suggest either
considering removal of these criteria from the 6stediting them by adding explicit
reasons for not applying the criteria, in ordembprove the validity of the STOPP list.
This also confirms that explicit tools for assesstrad inappropriate prescribing should
enhance but not replace good clinical judgntenEinally, proper application of several
criteria required detailed information which wast radways available in electronic
medical records (e.g. pain assessment, psychiaistory). This weakness was also

highlighted when applying the STOPP criteria iranmunity pharmacy setting’”.

This study has limitations. First, this was a mamddc study. Generalisation of
results to other IGCTs may not be straightforwdrdour setting, the IGCT has an
advisory-role only. The effect might have been bigif the team had had direct control
over prescriptions, which is the case in a few OtBCTs in Belgium®. A clustering
of outcomes is possible and might alter the ressiltge several geriatricians were
involved and were each taking care of multiplegrats. Second, we did not evaluate the
appropriateness of prescribing using other tootshsas the MAI, because our main
objective was to focus on the use and effect of $1@PP criteria specifically.
However, the measure of the effect of the intereenon the MAI score would have
strengthened our results. We also did not evaltnstesffect on clinical outcomes such
as adverse drugs events or length of stay, butevertheless provided interesting data
on clinical relevance. Prevalence of PIMs were vestenated becauseltiplications
were not taken into account. "Duplications” wer@omted has highly prevalent in
previous studieg”). Finally, optimisation of under-prescribing using Screening Tool
to Alert doctors to the Right Treatment (START) wast evaluated*® 3% Larger
studies are needed to confirm the findings.

In conclusion, this study brings new insights oa fystematic use of STOPP
criteria in the hospital setting through an IGCTsdontinuation of PIMs at discharge is
higher if the IGCT actively recommends discontimuilM according to STOPP. In
order to further improve appropriateness of présug, it seems essential to adapt the
use of STOPP to the individual situation of thegudt to focus on the most important
criteria and to actively collaborate with generedqtitioners. Additional data are also
needed on the feasibility to discontinue PIMs andhe predictive validity of explicit

tools, namely the effect on relevant clinical, emmic and humanistic outcomes.
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CHAPTER V - Views of general practitioners on the use
of STOPP & START in primary care: a qualitative study
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Chapter V at a glance

What is already known about this subject

» STOPP&START tool is designed to screen for inappade prescribing in the
chronic drug treatment of older people

* General practitioners play a key-role in the manag® of chronic treatment
thanks to their global overview of the patientts&iion.

» STOPP&START might be of interest for general ptamters but their
perspectives about using such a tool has not et beplored.

 This chapter explores the perception of STOPP&STARY general

practitioners, using a qualitative approach.

What this chapter adds

* General practitioners agree that this tool helpgple@menting systematic
revision of the treatment, and that its use may improvdityuz care.

* Somebarriers to the implementation of STOPP&START in generaqgbice
include insufficient time for medication review amdtient disagreement to
modify some treatments.

* General practitioners havediverging views on the usefulness, the
comprehensiveness and the relevance of the STOPRRE Triteria.

* To maximize the effectiveness of the use of thé ®0OPP&START should be

computerized taught ineducational sessions and usednmultidisciplinarity .
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ABSTRACT

Background and objective STOPP (Screening Tool of Older Person's Presong}t
and START (Screening Tool to Alert Doctors to Rightatment) criteria aim at
detecting potentially inappropriate prescribingalder people. The objective was to
explore general practitioners’ (GPs) perceptionggarding the use of the
STOPP&START tool in their practice.

Design We conducted three focus groups which were caemdy sampled. Vignettes
with clinical cases were provided for discussionvesl as a full version of the
STOPP&START tool. Knowledge, strengths and wealegessf the tool and its
implementation were discussed. Two researchersperakently performed content
analysis, classifying quotes and creating new categ for emerging themes.
Additionally, a survey of GPs was performed in ortte identify tools they used for
decision support in older patients (including ST@BFART) and barriers to

appropriate prescribing.

Results Discussions highlighted incentives (e.g. syst&@natocedure for medication
review) and barriers (e.g. time-consuming appl@3ati influencing the use of
STOPP&START in primary care. Usefulness, comprelvengss and relevance of the
tool were also questioned. Another important categemerging from the content
analysis was the projected use of the tool. The BRgined key elements for the
implementation in daily practice: computerized iciad decision support system,
education, and multidisciplinary collaborationsp@&sally at care transitions and in

nursing homes.

Conclusiont Even if the GPs did not use the tool regulatigytexpressed view on how
STOPP&START should be implemented and used.
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INTRODUCTION

Inappropriate prescribing in older patients is knaw be prevalent and difficult
to tackle. In primary care, approximately one irefprescriptions to the older persons is
inappropriaté®. Several tools exist to help the prescriber reviesdications and detect
potentially inappropriate prescribing. One of theéhe STOPP (Screening Tool of Older
Person's Prescriptions) and START (Screening TaolAtert Doctors to Right
Treatment) tool?, is more and more under scrutiny in EurbheSTOPP&START is a
double list of explicit criteria published in 2008 TOPP addresses over- and mis-
prescribing of potentially inappropriate medicatofuse of a drug without valid
indication or incorrectly prescribed), while STARdllows to detect situations of

potential under-prescribing (lack of an indicatedg).

General practitioners (GPs) p lay a key-role in thanagement of chronic
treatment of older patients because of their largding relationship with the patient
and their global overview of the patient's situatiy!. Therefore, they might be
considered as the main potential users of tools sscSTOPP&START. On the one
hand, there is a demand from the GPs to learn attmuttool. Belgian scientific
associations of GPs have organised several ednahts@ssions on STOPP&START
since their publication. On the other hand, the afsthe tool in general practice seems
to be low ™. Moreover, potentially inappropriate medicationstetted by explicit
criteria are not always inappropriate” and some STOPP criteria may be controversial
when applied to the patieit. Therefore, exploring the views of GPs on the afsthe
tool is essential. The prevalence of inapproprgescribing using STOPP&START
was widely reporte®® ¥, but to the best of our knowledge, no qualitatgroach has
been performed so far to look at implementationllehges regarding the use of this

tool in the everyday practice.

The objective of this study was to explore the wewf GPs on the use of
STOPP&START in daily practice.
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METHODS

Study design

Qualitative research encompasses a variety of rdstfinterviews, observation,
and analysis of documents) for identifying whatlyeaatters to individuals, describing

processes, detecting barriers, and explaining wipravement does or does not occur
[10]

Three approaches were used in this study: a boamstg session, focus groups

(FGs) and a survey.

The brainstorming session was performed to gairghhsabout positive and
negative perceptions on the tool. The results weegl to construct the discussion guide
for the FGs.

The FGs extensively explored the views of GPs enuse of STOPP&START
in their daily practice. FGs are useful at explgriparticipants knowledge and
experiences, which was the objective of this study. This methwas selected
because — in contrast to individual interviews —expected to benefit from the group
dynamics™ *?. FGs provide a setting in which participants catuss their attitudes
and ideas and generate new questibhsOther advantages of FG are: economical way
to collect data, encouragement of spontaneity énviaws expressed, 'safe’ environment
for participant because they are not obliged tov@ngo every question and they can

feel empowered by the group membership and itssiotieess'.

Finally, a survey was conducted to collect quatitiéadata from a larger sample
of GPs which could be used to triangulate the arswoithe FG$.

Authors used the COREQ checklist when reporting thialitative study*®.
The protocol was approved by the local Ethics Coitemi (Commission d'Ethique
Biomédicale Hospitalo-Facultaire, Faculté de MédeciUniversité catholique de
Louvain). All participants of the FGs provided wen informed consent. The consent to
participate to the survey and the brainstorming wasdied by completion and return of

the answers.
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Sampling strategy
Brainstorming

The brainstorming session was organised during mpegium on the
STOPP&START tool at the Université catholique deuvan (March 2013). The

participants included pharmacists and physiciapgdgicians and GPSs) .

Focus groups

Three FGs were organised. In each FG, most ofdhgcypants knew each other
before the meeting. The participants of the twst fitGs were recruited by convenience
sampling[m] amongst the participants of a one-week continwemigcational program
organised abroad by the Belgian Scientific SoctdtyGeneral Practice (April 2013).
The principal investigator (OD) had been invitedaaspeaker for a session on drug
interactions. All 220 GPs attending the program ewvewited to participate on a
voluntary basis and recruited by advertisementsduhe educational sessions. A third
FG was organised in May 2013 with last-year med®ahool students from the
Université catholique de Louvain and planning tacdme GPs. This sample was
purposively chosen to collect the views of younG&s as the participants of the first
two FGs appeared to have long practice experieditelents were recruited by email

and by advertisement during courses.

Survey

The 220 GPs attending the continuous educationakve¢orementioned were

invited to participate in the survey.
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Instruments and data collection
Brainstorming

Each participant of the symposium was asked toevaldwn on sticky notes at
least one strength and one weakness of the STOPRREBTool itself or related to its

use. The sticky notes were gathered and discusiledhe auditorium.

Focus groups

Two GPs with previous experience in qualitativeeegsh moderated the first
two FGs. The third FG was moderated by the principaestigator (OD, clinical
pharmacist). The moderators encouraged the patitspto talk and interact. An
observer (OD during the first two FG, another phacist during the third FG) took
field notes during each FG on attitudes, non-veelxgression and interactions between

participants.

A guide for discussion with open-ended questions a@nstructed on the basis
of the results of the brainstorming and on previeMperience by the research team
(appendixl). The guide was pretested with two G&tsimvolved in the study. Key
questions were on the advantages and pitfalls wisarg the tool. A full version of the
STOPP&START tool and three vignettes were givethparticipants. The vignettes,
adapted from real cases, were used to illustrate dhtection of inappropriate
prescription with STOPP&START (appendix 2). Eacignatte presented the medical
history, social background, list of drugs and reowmndations according to
STOPP&START for a particular patient. Vignettes &echosen to (a) illustrate
STOPP&START recommendations from different systdoesdio-vascular, nervous,
endocrine, drugs related to falls,...) (b) inclutee most frequent inappropriate
prescribing events according to a previous Belgrdy (benzodiazepines and falls,
inadequate cardiovascular preventi®t®), (c) present recommendations according to
STOPP&START that are usually well accepted (stopmnoplicate treatment, starting
secondary cardiovascular prevention after strokeyell as recommendations that are
more difficult to implement (benzodiazepine withded) or controversial (stopping

beta-blocker in a patient with hypoglycaemia betré myocardial infarction).
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FG lasted on average one hour, were set in a cpoet, sitting at a round table,

and refreshments were provided.

Survey

A two-pages questionnaire with multiple choice des was distributed to the
GPs to collect data on their experience of preswyilin elderly, tools they used for
decision support in older patients (including ST@BFART) and barriers to
appropriate prescribing (appendix 3). One open-@mpeestion asked to provide ideas
to improve prescribing in older patients. The questaire was adapted from a

questionnaire used in an Irish study with the agee of the authord”.

Data processing and analysis

Discussions of the FGs were audio-taped and trdestverbatim™?. Data was
analysed independently by two coders for conterith) \an inductive approach for
coding (i.e. the key themes and concepts were ifaehtin the transcripts and
categorised, in a process of moving from the dataatds generalisation and
hypotheses)f'* * 8 The first coder (OD, pharmacist) was previousiyoived in
research on the STOPP&START tool, while the secGidF, a GP with previous
experience in qualitative research) was not. Tleerused a systematic and rigorous
“cutting and pasting” method with a word proces$tw.software package was used, as
those are mainly useful for larger data set andnardess time consuming®. The
results were then sent by e-mail to participantthef FGs who were asked to provide
feedback.

The closed questions answers to the survey werstitptavely analysed. The
answers to the open ended question were groupdidebyes for the development of a
coding framé*®. For triangulation, the themes emerged from theyais of the FGs
were compared to the questionnaire and the answéne open-ended question.
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RESULTS

Forty-three persons (pharmacists, hospital phastsacGPs and geriatricians)
attended the STOPP&START symposium and were invitedthe brainstorming
session. The FGs gathered 27 GPs. Size of the groaped from eight to ten
participants. The survey questionnaire was comgléte 129 GPs, generating a 59%
response rate (129/220). Their characteristicpaasented in table 1.

TABLE 1. Profile of the survey participants (n=129)

Characteristics Median (minimum ; maximum)
or % of answers

Years in medical practice 33 years (3 ; 50)

Percentage of patients over 65 years of age 40% (5 ; 80)
cared for by the GP

Working in nursing homes

Often 51,6%

Sometimes 34,9%

Rarely 9,5%

Never 4%
On a scale from 1 (limited experience) to 10 7 (3;10)
(extremely experienced), professional

experience caring for persons over 65 years

| have confidence in my ability to prescril
appropriate medications for the elderly

Strongly Agree 1,6%
Agree 49,2%
Neutral 39,8%
Disagree 8,6%
Strongly Disagree 0,8%

Abbreviations: GP general practitioner

Table 2 and 3 summarises the main themes that echéngm the analysis. Four

participants of the FGs gave feed-back on theffigsli All agreed with the results.

163



Chapter V

Awareness and use of STOPP&START

Most of the participants of the FGs had already rcheabout the
STOPP&START tool. Some of them had even organiseihibhg sessions on
STOPP&START. Two-thirds of survey respondents kndhe existence of
STOPP&START. Interestingly, only one quarter ofp@sdents were aware of the
Beers criterid™®?Y, which are other explicit criteria published bef@TOPP&START

and more frequently quoted in the literature (ajiped).

Only one participant of the FGs reported usinghef S TOPP&START tool on a
regular basis. The answers to the survey corrobdraétese findings. Among the
respondents who knew the tool, 18% used the tdehafl to several times a week),
36% sometimes (1 to several times a month), 35yt to several times a year), and

1% never (appendix 4).

Discussions highlighted incentives and barriers enlythg the use of the
STOPP&START and some controversy about charadterist the tool or its use (table
2). The projected use of the tool emerged froncth@ent analysis as another important
category (table 3).

TABLE 2. Categories underlying the use of STOPP&STRT in general practice.

* The tool is easy to understand and
logical
* The tool allows a systematic

Incentives to .
revision of the treatment

use the tool , .
» The tool improves quality of care
Agreement between * The tool enhances the skills of the
general practitioners general practitioner

* The tool is difficult to implement
» The application of the tool is time-

Barriers to use i
consuming

the tool _ _ _ _
* The patient might disagree with
treatment modifications
Diverging views » Usefulness of the tool
between general » Comprehensiveness
practitioners * Relevance of the criteria
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Incentives to use the tool

The participants of the FGs and the brainstormegsi®n reported appreciating
the fact that the tool was easy to understand agiddl. They said that the tool took
into account the multiple aspects of the complesk taf the GPs when managing the
drug regimen. The tool was considered as a decsumport and a way to improve
security, as it drew attention on main inapprogrigtescribing events. It allows a
systematic revision of the patient's therapy. Rgréints reported that STOPP would
help GPs to withdraw useless drugs, which was pexddo be particularly welcome in
polymedicated patients, and that START would hégnt remembering to prescribe
required medications. This medication review wasisaiered as essential by the

participants but currently insufficiently achieved.

The advantage is that you can maybe put your fingerthings you had
overlooked. (FG 3, Participant 9)

...the fact of ... having in mind that there is tlis$ available in the office and
that there could be some point in using it, youillybe be a lot more careful.
(FG 3, Participant 4)

Several participants pointed up the educationak rof the tool and the
improvement of the use of the GPs’ skills. Oneha participants mentioned the tool

allowed GPs to enter a dynamic of quality managenmepatient care.

| think that by using a tool systematically, you gre familiar with the ins and
outs of it and you will get prescriptions that dvetter thought out and more
automatic, more systematic too for our elderly peppoth in terms of starting a
treatment, of thinking of really everything thatgeeventive, or of stopping a
treatment. (FG 1, Participant 6)

... it can make the most effective use of the deatdfort in terms of skill, you
think of everything, well, you can think of morengfs, or even of everything,
(FG 1, Participant 9)

Barriers to use the tool

Although considered as interesting for both paseahd GPs, the tool was
perceived as difficult to implement in daily praeti The time required for applying the
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tool was one of the most frequently reported barraespecially as detection of
inappropriate medications was not automated. Mb#tesurvey responders confirmed
that lack of time was a barrier to appropriate gribgng in older patient (24% strongly
agreed, 44% agreed) (table 4).

P3: You really have to make the effort to say torgelf, "OK, now it's been six
months, or a year has gone by, maybe it's time fan.bther words, it's not
something automatic, you really have to...

P: You have to want it!

P3: You have to want it! Have to force yourseli) ¥oow.(FG 2)

Time required to negotiate treatment modificatiovith the patient was also
considered as a limit. The applicability of theaeenendations to the patient and the
compliance of the patient to the recommendations a¥so frequently mentioned. This
problem is not inherent of STOPP&START but appedcete a significant barrier to
the application of the recommendations. GPs oftameld that patients would disagree

to change their treatment, as they were attach#tetomedications.

If...if you start implementing that, you need toalloventy minutes, in fact even
more, half an hour just to check the list to seatwhill be added or removed
and also another quarter of an hour for talking hwithe patient. (FG 3,
Participant 2)

But these are the kinds of medication they haveolasessive psychological
attachment to. (FG 2, Participant 1)

However, in the survey, GPs had mixed views onithpact of the patient
request as barrier to optimising prescribing. Apprately one third considered the

patients’ requests as a barrier, on third did ndtthe last third was neutral (table 4).

The layout of the tool was also suboptimal accagydio GPs and should be

improved to become more interactive.

Controversies

Some characteristics of the tool were perceivedtipely by some GPs and

negatively by others, bringing some controversies.
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The first controversy was on thesefulnessof STOPP&START. The tool was
globally regarded as useful by the participants viduen looking at particular cases with
the vignettes, some of the recommendations of dloé were considered as useless,
because only telling the GPs to be cautious ongiinformation the GPs would already
be aware of. The usefulness of the tool was finddlyught to be more related to its
property to enforce a systematic review of thetineat than to the exact content of its

recommendations.

But | think we are all pretty well aware of all tip®ints that are required by
START&STOPP. | mean to say, it doesn't teach uthimgy Well, not much,
anyway. What it will do is remind us...that we hawestop and think about
things. (FG 2, Participant 5)

The second controversy was about toenprehensivenes®f the tool. While
some participants thought the tool was too long imdihestible, others mentioned it
was too short and incomplete. In the vignettes, @&R&d inappropriate medicines
which were not tackled by the STOPP tool (e.g. listee, statines). They regretted
that the tool insufficiently addressed acute thgrapd drug-drug interactions. Some
participants said that the tool included itemsvaie to daily practice, as it mentioned
common pathologies and frequently used drugs. ©tHet not consider the tool as
practical and said that modifications were requisetbre using it in daily practice (in

the presentation, the structure and the content).

The organisation by system was also a subject otraeersy. Some GPs
thought it was a good way of presenting the reconttagons while others would have
preferred an classification by drugs. This elemerds also mentioned in the
brainstorming.

M: Do you think STOPP should be organised by meidicaand not by
system, because when you implement it, your staptint is a medication and
not a pathology?

P1. Yeah, | would agree with that.

P8: Me, I think. In any case you would need both.

P2: Me, | think it's important that it stays by s&ms.

P8: Me, | operate completely differently. (FG 1)
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Validity of the criteria

A decisive factor influencing the views on the t@wld its potential use is the
relevance of the criteria. Discussions with the vignetteghtighted the attention the
GPs bring to the validity of the criteria. Sevepalticipants asked whether the tool was
evidence-based, up-to-date, or associated withceedsed risk of adverse events. The
lack of information on the actual risks caused bgppropriate prescribing of a
particular drug and on the level of evidence wasngportant concern raised by a few

participants.

Where are the clinical endpoints? (brainstorming)

The tool was doubted during the discussions orvidpeettes as it did not fully
meet the needs of the GPs in terms of flexibiltdyparticular indications and patients.
GPs might apply a same criteria differently acaogdio the patient context. Similarly,
some criteria might not be applicable anymore wlifenexpectancy diminishes. The

brainstorming had also brought out these pitfalls.

Everyone is different, so sometimes there are catese | wouldn't follow the
START&STOPP list because | reckon that for my patiedon't see the
advantage of stopping or of following it, but, & tother hand, consulting it to
help me remember all the rules a little — that @Kt it's not going to become
some kind of precise rule for everyone. (FG 2, iegrant 1)

And then you can't, you can't subject medicineaions; we don't have an 1ISO
9000 or | don't know what on a patient, becauseyegase is individual and it's
always case by case that we do things. (FG 2, Eipent 4)

Projected use of the tool

The GPs imagined key elements for the implementatiosSTOPP&START in
daily practice. Projected implementation and usethef tool was described in the
following terms: required adaptations for practit®st moment of use, teamwork,

voluntary use, and particularities related to tbigirsg.
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TABLE 3. Projected use of the STOPP&START toal

* Improvement of availability of the tool

e IT development

* Individualization to the GP, to Belgian practice
» Education of GPs to use the tool

Adaptations for practice

* Pre-established schedule for treatment revisvat
each treatment modification

* In selected patients

e In early career of the GP

Best moment of use

* Use in collaboration with other GPs or healthcare

Team work .
professionals

* No external control on the use of the tool

Voluntary use .
Y » Therapeutic freedom protected

Particularities related to * Implementation in nursing homes
the setting * Hospital discharge: use by hospitals and GPs

Abbreviations: IT information technology ; GP gealgoractitioner

Adaptations for practice

To improve implementation of the tool, most GPsorggd that several
adaptations were needed, including: better avéittppbadaptation to the practice of the
GPs and individualization to their actual needsxibility and updates to address new
molecules and evolution of knowledge. Whether thadaptations should be made by

the GP individually or/and in an official reviseet ®f criteria was not established.

| think it's a tool that has the merit of existinbat can be improved and that
should be adapted to everyone and it's by usiagdtadapting it that it's going
to develop. (FG1, Participant 9)

Computerization of the tool, as a clinical decisgupport system linked to the
electronic medical record of the patient was cligdhe majority of the interviewees as
a sine qua norto the implementation of the tool. This would al®eet the need of
having a system that can be easily adapted. Fongea an alert system appearing at
the end of consultation or at the time of presogbwas suggested. GPs expressed
several conditions for efficiency and reliability the computerized tool i.e.: 1) ability

to take into account patients’ medical conditiond age (exhaustive coding of medical
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conditions would then be a prerequisite), 2) uplate list, 3) availability in the medical
office as well as in nursing homes, 4) screenimgrfappropriate medications according
to STOPP&START but also for drug-drug interactiob¥,accreditation of the system
by professional organizations. Participants indisteat the computer system should not

be restrictive.

But we always have our skills, well, we always haweability as a doctor to be
critical and to say to ourselves, "Is the compudetually right or not?", but at
least you have the warning, whereas you mightrvehithought of it if you didn't
have the programme. (FG 3, Participant 7)

The survey confirmed the importance of Informatitechnology (IT) support.
When asking the GPs initiatives to improve appapness of prescribing in older
patients, 24 of the 129 respondents spontaneouswered "use of a software" or
"computerized prescription order entry”. IT was thest frequent category of answers
(table 5).

Participants reported that increasing knowledgehef tool and training were
needed in order to boost use of the tool. Some BPasrted that the tool could be
particularly useful early in their careers. Papasits from the FGs considered using
STOPP&START after specific training. A similar s@gjon was made by fourteen
respondents of the survey (table 5). Half of thes G§trongly) agreed that lack of
education on prescribing in elderly was a poteriairier to appropriate prescribing
(table 4).

Best moment of use

GPs discussed the best moment and frequency fag ubke tool. Different
opinions emerged: on a pre-established regularsbéesig. reviewing the whole
treatment once a year, use of timetables), up@tnient modification, automatically at
the end of the consultation, in polymedicated pdiein new patients, after transitions
across settings (at hospital discharge, when egtarnursing home).
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Team work

General practitioners thought that effectivenesddcbe increased by working
with other healthcare profesionnals such as phgmsicolleagues, geriatricians, (clinical)
pharmacists, nurses from nursing homes, and mediaalees. However, not all
participants agreed to discuss the treatment of gegients with other professionals.
Collaboration with other professionals was sportasly cited as a way to improve

appropriateness of prescribing by 10 responderitseo$urvey (table 5).

maybe using it individually for each patient likeat is not feasible in practice,
because you would indeed need an hour to do itth@rother hand, using the
tool with the help of the head nurse, with the itest "Well, we'll have a look at
the treatment and see if..." To me, it would be npdaesible to do that than
case by case, at every consultation, or at evesyt Wy the doctor. (FG2,
Participant 1)

Involving the patients was also mentioned in thes FGie application of the tool
must be followed by time allocated to discussingatment modifications with the

patient.

Voluntary use

STOPP&START pleased the GPs as long as it remagnéabl and did not

diminish their therapeutic freedom.

For my part, | want to come back to the fact thata TOOL. That means that
it's always the doctor who is behind it and whoeases, depending on this or
that element of the file, whether he will adapttake or start or stop. It's the
doctor, after all, who decides. The tool just teflsu: hey, look. But OK,
afterwards, you weigh things up according to thénical case. (FG 2,
Participant 1)

All the participants strongly disagreed with theadof a mandatory use of the
tool and with some form of external control (e.gvgrnement, healthcare organisation)

on the application of the tool.
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If a higher authority like the federal ministry,.eccomes along and imposes, er,
this kind of thing. That might result in improvedre, but we're not robots
either, you know. (FG 3, Participant 2)

| think that if it's compulsory you're going to leaa lot of friction. (FG 2,
Participant 7)

Interestingly, a few GPs mentioned the need to Haancial incentives for

reviewing the drug treatment or using the tool.

Particularities related to the setting

In addition to the implementation of the tool dgrim consultation at the
practice, GPs highlighted the importance to use tdw in nursing homes and at

discharge of hospital.
Nursing homes

According to the GPs, the nursing home represemfaatticular complex setting
and therefore a priority to improve appropriatengfsgrescribing and to implement the
tool. The GPs reported that this setting is charasd by: higher prevalence of
polymedication and inappropriate prescribing, owgaaization (prescriptions ready to
be signed, many (sometimes unknown) patients tokyuexamine), difficult role for
the coordinator to ensure availability of STOPP&RIAto all GPs working with the

nursing home, uncommon access to computerizeddeend order entry systems.
Hospital

The hospital discharge was considered as a crijigadture. GPs said that
patients were discharged with an elevated numbdrugfs and they often had to tell the
patient not to take the full list of drugs presedbupon hospital discharge. Some GPs
mentioned that the tool should also be appliednduhiospital stay by the geriatrician or
the other specialists, to avoid that GPs aloneycdhe responsibility to use
STOPP&START and review medications.
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TABLE 4. Barriers to appropriate prescribing in old er patients according to the

129 survey participants (% of answers).

Potential barriers Strongly  Agree  Neutral Disagree Strongly
Agree Disagree

Large number of medication 49,2 42,9 6,3 1,6 0

a patient is taking

Potential drug interactions 26,4 56,8 13,6 3,2

Unwillingness to discontinue 7,9 449 22 18,9 6,3

a medication prescribed by
another physician

Lack of time in the office 23,8 43,7 21,4 7,9 3,2
schedule

Cost to patient 7,9 40,9 29,9 17,3 3,9

Lack of formal educationon 13,5 35,7 31,7 15,9 3,2
prescribing for the elderly

Lack of acceptable 0,8 34,7 41,9 21 1,6

therapeutic alternatives

Patient request 7,1 32,3 33,1 23,6 3,9
Difficulty communicating 9,4 27,6 29,1 27,6 6,3

with other physicians who
participate in a patient’s care

Lack of access to a 1,6 10,3 26,2 45,2 16,7
pharmacist
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TABLE 5. Survey answers to the open-ended questidnln your opinion, what

initiative would possibly lead to the greatest improvement in the use of medication by

older people?".
Themes Number of
quotations
IT tool (including or not STOPP&START recommendaso 25
detection of the interactions)
Trainings (workshops, GLEMs,...) 14
Improvement of the access to the references 10
Increase of intra and inter-disciplinary collabaas 10
Polymedication targeted 8
Regular medication review (with or without STOPP&SRT) 5
Others (inform the patient on the risks, availapitif an updated 19

list of the drugs the patient is on, ...)

Abbreviations: IT information technology ; GLEMs @ipes locaux d'Evaluation Médicale (local

continuous trainings).

DISCUSSION

Incentives and barriers underlay the use of STOPRAEH by GPs, but it was
also influenced by some controversy about the lrse$g and the relevance of the tool.
Even if the GPs did not use the tool regularly heit clinical practice, they had a
projected view on how it should be implemented ased. As previously shown, there
was a demand for a GP-friendly td8| but participants did not established this tool to
be STOPP&START.

General practitioners mainly appreciated tegstematic revision of their
patients' treatment offered by the use of a tochsas STOPP&START. Medication
review was reported in the discussions to be ingmbrand desired but insufficiently
performed. Medication review should be encouragecabse effective in optimizing
prescription in elderly®®> 2® including when performed by GP&" %! Routine
medication review is mandatory in several countr@sr results showed that GPs fully
agreed with the need to have systematic regularicaéoh review. However the

participants strongly disagreed with a mandatorglementation of STOPP&START.
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In the hospital setting, the application of STOPH&RT in a randomized controlled
trial has already shown significant improvementhia appropriateness of treatmé&,

but similar data in primary care are not availalde

Several importantweaknessesof the tool were identified. The tool was
considered as time-consuming and difficult to impdat. Yet the application of the tool
takes less than 5 minutes for experienced ugkrso the time issue was probably
overestimated. Lack of time and organizational tam#s have previously been
reported as barriers to adherence to guidelfiesThe GPs workload might diminish
the time available for both drug treatment revisaom discussion with the patient. GPs
did not agree on whether the tool and criteria weseful, comprehensive and relevant.
It is important to remember that STOPP&START is @esning tool detecting
"potentially” inappropriate prescribing and tha itse should be individualized to the
patient context. A study showed that 36% of pogdiytiinappropriate medications
according to the Beers criteria were actually imappatel”). The percentage of actual
inappropriate prescribing and their clinical reles@a among the STOPP&START
flagged drugs is not known. Another weakness wadabk of level of evidence of the
recommendations. This might be a disadvantage @FF&START in favour of the
use of the last updated Beers criteria that incltite level of evidence for each
recommendatiot*®. Our study confirmed that the GPs expect datahenrisks and

benefit of treatment optior&.

The vast majority of participants heavily insistaulthe need folfT support for
improving prescribing globally and more specifigalfor expanding the use of
STOPP&START. Although IT support is definitively gromising opportunity?®),
having effective, reliable and valid systems cuifyeremains a major challenge for
various reasons. The effectiveness of Computeiaszision Support Systems (CDSSSs)
varied among studies and settifg8. In primary care, the use of a CDSS did not
increase the discontinuation rate of pre-existingppropriate prescribing in older
patient, but decreased the new prescribing of pialBninappropriate medicatior&”.

In the hospital setting, CDSS have shown to bect¥ffe in diminishing inappropriate
prescribing in older patients at dischafife 3. With regard to reliability, operating
such a system requires that medical and medicdttamare coded in a standardized and
sufficiently detailed manner. Such coding is notlely implemented in any setting of

care in Belgium, although this is likely to evolirethe future. Finally, low relevance
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and overriding of alerts are frequent barriéfs A European project (SENATOR) is
now in preparation to develop and assesssaftivare engine capable of individually
screening the clinical status and (non-) pharmagalal therapy of older people with
multimorbidity in order to define optimal drug tlagay, highlight adverse drug reaction
risk, indicate best value drug brand for selectemd provide advice on appropriate
non-pharmacological therafy (http://www.ucc.ie/en/charge-ucc/senator/).  This
software will apply STOPP&START.

Training on appropriateness of prescribing in older pasieamd on using the
tool were frequently mentioned as well. Our samplearticipants was particularly
sensitive to education because recruited at educa#ssions. Even if not sufficient to
ensure appropriate prescribing, education is aengis$ preliminary steff® 3334

Multidisciplinary use of the tool was another ogpaoity according to the GPs.
This theme, although not expected by the reseaclgein line with several projects on
multidisciplinary management of the geriatric patiéo optimize pharmacotheraffy'
%51 Teamwork with hospital specialists at dischargs also required. Multidisciplinary
management of drug regimen might also be an opti@vercome the barriers related to
the GPs workload and limited time.

Similarly to previous studiegqatients’ conservatismwas cited as a barrier to
optimising prescribing, and use of STOPP&START wdonobt eliminate this difficulty
[4 38 Interestingly a recent review highlighted thatigrats could be both barriers or
enablers to de-prescribe drug8. This reinforce the perceived idea that patiemés a
partners in optimizing the treatmeff. Appropriate information about the treatment
should be provided to the older patients in orderinhprove adherence and, as a
consequence, health outcont®s>%. Further studies should assess the patient pbint o

view on the medication review and the use of tools.

The present study had seveliatitations. The number of FGs was small but
information collected during the discussion wasseloto data saturation. Both
independent coders observed that each FG broughtittke new concepts. We believe
that one or two further FGs would have confirmesl data saturation. All the FGs were
not run by the same pair of moderator and obse’khough moderator skill may
influence the quality of the data collectéd, we do not believe this to be a major limit
of our study as the data collected were similaossthe FGs. The discussion guide was
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not refined between FGs. Importantly, as for anglitgtive approach, the results can
not be generalised, in the present case to allaBB4o all general practice settirltfs
Our sample of participants was selected amongsrgepractitioners having interest in
continuous education and therefore potentially meager than others to learn about
new tools to improve their medical practice. Moktleem had previously heard about
STOPP&START, during a previous continuous educaticaining, which is not
representative of the general populatfbnHowever, we observed similar views in GPs
with short and long experience. Our sampling aldowad us to gather GPs from
different regions and settings (independent or wgykn a team, working or not with a

nursing home; Table 1.).

Despite these limitations, the present study addcedor the first time the
perception of an important group of potential usgrSTOPP & START, namely GPs.
Several precautions were taken to ensure the yuaiid the validity of the stud§”.
The COREQ checklist was used to design and reperstudy™. Two independent
researchers analysed and coded the FG discus§lpasd took into account field notes
taken by co-researchef$?. The results were triangulated with the data oé th
brainstorming and the survey. Finally, participantse offered to give feed-back on the

results, to ensure accuracy of the data-colithg

CONCLUSION

A tool such as STOPP&START has a projected placgeimeral practice but
with some adaptations, the most important beingdinelopment of a computerized
version. Controversy about usefulness, comprehensss and relevance hinders large
implementation of STOPP&START. Trainings on the rayppiate use of medicines in
elderly are desired by the GPs. A multidisciplinaoflaborative use of the tool was
suggested. Further studies could focus on the itrgfathe use of the tool as part of a

multidisciplinary management of nursing homes rexsigl.
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APPENDIX 1: GUIDE OF DISCUSSION FOR FOCUS GROUPS: IN GENERAL
MEDICINE, WHAT COULD BE THE PLACE GRANTED TO SCREENING
TOOLS FOR INAPPROPRIATE PRESCRIBING IN THE ELDERLY?

The questions are presented in a frame.

Notes under the frame are comments for the moder&tme "additional" questions are to be asked if

their theme was not raised yet.

1. Introduction

We are going to discuss together the place whicitddoe granted in general medicine for tools tedet
the so-called inappropriate drugs in the elderly.

What do we understand by “inappropriate”?

"Inappropriate” means, for example, that eitheis¢hare drugs which the patients should not recgive
because the risk exceeds the benefit at theiradscause they are underused. If you do not kheaet
tools, it is not a problem for the discussion.

You are going to discuss together based on a safrigsestions which | am going to ask. The ideads
to answer me, but to discuss it between you.

My experience tells me that some people speak thateothers... If | interrupt you, please do nddeté
badly.

The discussion is recorded and an observer takes.nbhe anonymity is guaranteed for the analysis.

2. Opening topics

| suggest a round table to get acquainted. Couldpyease introduce yourself? Please mention yomena
and where you come from.

Name, place, city, medical house, nursing home...

Do you have the feeling that you often meet oldepais who take inappropriate medicines?

This is a brief and closed question, to see if fieey concerned, and to initiate the discussion.

3. Transition topics: Knowledge of tools

You have under eyes the STOPP&START tool whichvadldo detect inappropriate prescribing in older
people.

Did you know that tools as this on exist? Which doeyou know?
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4. Key topics

4.1. Vignettes

This tool was already used in several studies.

Here are three patients observed during studigigium and the inappropriate medicines (to stopog
introduce) that STOPP&START tool allowed to det&hat do you think about it?

=

Read the vignettes together.

4.2. Strengths

I would like to mention strengths and weaknessemected to the tool and its use. If you do not krjow
STOPP&START, you can express your opinion with rdda the use of such tools "in general”.

Let us begin with the strengths only.

According to you, what are the strengths of thid?o

This question was put during a workshop on STOPREEIT, organized in the UCL (4/3/13).
The majority of the participants were pharmacists.

Here are some themes evoked during the workshopvaiwh could come out of the discussion
in the focus group.

Tools are easy to use

Tools are easy to understand

Tools are easy to implement

Tools are close to the practice

Tools make a clear link with adverse drug events

moow»

Additional question: If these elements are not raised during the foqesim ask the question:
Do you think that ... (A-E)

4.3. Advantages connected to the use.

What are the advantages when we use the tool?

Make a link with what was evoked during the disicusef the vignettes.

4.4. Weaknesses

On the opposite, according to you, what are thekmesses of this tool?

Again, this question was put during the workshop.

A. Tools are difficult to implement

B. The recommendations are not accepted/acceptablegbno

C. Tools do not make the link with outcomes

D. An information about the severity would be needdldthe criteria do not have the same
consequences
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Additional question: If these elements are not raised during the focosig, ask the question:
Do you think that ... (A - D)

4.5. Disadvantages

What are the disadvantages when we use the tool? |

Additional question: If the length of the criteria list was not evoked in the strérggand the
weaknesses, ask the following question: What ddhiol of the length of the criteria list?

Additional question: If the relevance of the criteria was not explored in the strengémsl the
weaknesses, ask the following question: What ddhiol of the relevance of the criteria?

Additional question: If the utility of the criteria was not evoked in the strengthsl dhe
weaknesses, ask the following question: Do yowkthiat this tool, or others, are useful in
general medicine?

5. Conclusion and perspectives.

5.1. Place

As is, what could be the place of this screenimg for inappropriate prescribing in general prag¥ic

Additional question: If IT was not previously evoked, ask the following doest.et’s imagine
that the tool is included into your prescriptionftseare, as for the drug-drug interactions, for
example. Could you tell me what you would thinik?of

Additional question: Whatother ideas do you propose to improve the access to the todlta
its use?

5.2. Compulsory use of STOPP&START

This tool is more and more “in vogue” and interestst of people, of whom potentially decision-mizke
Let's imagine that we arrive at a situation wheseapplication would become compulsory, for example
once every six months for the patients in nursiogné. What would you think of this situation?

6. Conclusion

Do you want to add anything?

If you wish to add personal comments on this supjee can have one-to-one meetings.

Synthesis and thanks
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APPENDIX 2: VIGNETTES FOR FOCUS GROUPS

Patient A. STOPP:
Ms. A is 80 years old. She is a widow and livesi = Duplicate drug classes: lorazepam
nursing home (MMSE = 22), where she regularly | alprazolam (2 intermediate benzodiazepin
the visit of two of her children and her grandcteial
Any duplicate drug class prescription, €
Medical history: valvular disease, stroke, deprass two concurrent opiates, NSAIDs, SSR
degenerative osteoarthritis, essential tremorgeppit loop diuretics, ACE inhibitorsoptimization
and oesophageal reflux. of monotherapy within a single drug cla
should be observed prior to considering
Usual medicine: new class of drug
e Alprazolam 0.5 mg.i.d. START:
e Nexiam 20 mg.r.n.
+  Steovit D3 not systematically taken = Aspirin and statin in  seconda
+ Inderal 160 mg daily cardiovascular prevention of the stroke

e Zaldiar 325/37.%.r.n.

»  Depakine Chrono 500.i.d.
e Seroxat 20 mg daily

e Betahistine 16 mgyi.d.

e Lorazepam 1 mg daily

Aspirin or clopidogrel with a documente
history of atherosclerotic coronary, cereb
or peripheral vascular disease in patie
with sinus rhythm

Statin therapy with a documented history
coronary, cerebral or peripheral vascu
disease, where the patient’s functional sta
remains independent for activities of da
living and life expectancy is greater than
years

y

ral
nts

of
lar
itus
ly
5

Patient B.
STOPP:
Ms. B is 88 years old. She lives alone in her hpt
with the help of a nurse twice a week. Ms. B I ® Lormetazepam and falls
several falls these last twelve months. She ischbh

falling and has impaired balance. Drugs that adversely affect faller

Benzodiazepines sédative, may caus
Medical history: hypertension, hypercholesterolgn reduced sensorium, impair balarjce
angina pectoris, transient ischemic attack sev
years ago, osteoporosis (multiple fractures), dper START:
cataract. _

= Treatment of the known osteoporosis

Usual medicine:

Calcium and vitamin D supplement

«  Cardiaoaspirine 100 mg daily patients with known osteoporosis (previo

«  Bisoprolol 2.5 mg daily fragility fracture, acquired dorsal kyphosis

e Hyperlipen 100 mg daily
e Movicol p.r.n.
e Loramet 1mg daily

@

us
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Patient C.

Ms. C is 89 years old. She lives alone in her h
since the death of her companion. She takes rég
the bus to visit a friend.

Medical history: recent infarct, hypertension
insulino-requiring diabetes (Hb1Ac = 6.9 %).

Usual medicine:

e Asaflow 80 mg daily

e Zocor 40 mg daily

e Emconcor 10 mg daily

e Lysomucil 600 mg daily since a few days
e Aprovel 300 mg daily

e L-thyroxine 50 ug daily
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APPENDIX 3: SURVEY QUESTIONNAIRE: MEDICATION AND OLDER
PATIENTS IN GENERAL PRACTICE

Adapted from "Parsons, C., et al., Assessment ofofa that influence physician
decision making regarding medication use in pagievith dementia at the end of life.
Int J Geriatr Psychiatry, 2013".

_ Within the framework of a research project on miedidn geriatrics, this survey will allow to illustte
_ your habits and the difficulties which you meetgeseral practitioner, when prescribing to the elge
_ Your consent to participate in this study will meplied by completion and return of this questionea:
_ we do not require you to complete a consent form.cah assure you that all information gathered will
. be treated in the strictest confidence and willused solely for research purposes. As the quesilosnn
_is anonymous, it will not be possible for anyonértk you to the information given. .

1. How many years have you been in medical practice?

2. Approximately what percentage of your patientsaer 65 years of age? %

3. Do you work in a nursing home?

Oﬂerbnce or several times a we 1 So metime@nce or several times a montmz
3 Never[_l,

Rarel){once or several times a ye
4. On a scale from 1 (limited experience) to 10 (extly experienced), please rate (by circling the
appropriate number) how much professional expegigqmu have caring for persons over 65 years
(i.e. in your work as a GP).
1 2 3 4 5 6 7 8 9 10
Limited experience Extremely experienced

5. Please indicate the extent to which you agree orstigree with the following statement.
I have confidence in my ability to prescribe apgpiate medications for the elderly.

Strongly Agred_1, Agree[ ], Neutral[_]; Disagred_|, Strongly Disagreé s

6. In the past three months, which of the following sarces of information have you used
regarding medication prescribing in the elderly?

Physician colleagues

Often used_]; Sometimes used ], Rarely used ]; Never used 1,
Local Pharmacists:

Often used_]; Sometimes used |, Rarely used ]; Never used 1,
Summary of Product Characteristics (Compendium / AMPS):

Often used_]; Sometimes used ], Rarely used ]; Never used 1,
Information gained at Conferences/meetings:

Often used_], Sometimes used ], Rarely used ]; Never used 1,
Software on handheld device:

Often used_]; Sometimes used ], Rarely used ]; Never used 1,
Online search:

Often used_]; Sometimes used ], Rarely used ]; Never used 1,
Textbook:

Often used_]; Sometimes used ], Rarely used ]; Never used 1,
Advertisements in professional journal:

Often used_]; Sometimes used ], Rarely used ]; Never used 1,
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Information from Pharmaceutical representatives:

Often used_]; Sometimes used ], Rarely used ]; Never used 1,
Educational Journal articles (print or online):
Often used_]; Sometimes used ], Rarely used ]; Never used 1,

7. Please indicate how often you use the following resrces to guide medication prescribing in
your elderly patients.

Beers Criteria for Potentially Inappropriate Medication Use in Older Patients
Often used_]; Sometimes used |, Rarely used_]; Never used ], | do not know
these criterif_|s

STOPP and START criteria (Screening Tool of Older Rtients Prescriptions and Screening Tool to
Alert the doctor to the Right Treatment):

Often used_]; Sometimes useld ], Rarely used ]; Never used ], | do not know
these criterid |5

8. Please indicate the degree to which you agree thide following are BARRIERS to appropriate
prescribing for your elderly patients.

Lack of time in the office schedule:

Strongly Agred_], Agree[ ], Neutral[_]; Disagred_|, Strongly Disagreé s
Lack of acceptable therapeutic alternatives:

Strongly Agred ], Agree[ ], Neutral[ 5 Disagred_|, Strongly Disagreé s
Potential drug interactions:

Strongly Agred_], Agree[ ], Neutral[ 5 Disagred_|, Strongly Disagreé s
Cost to patient:

Strongly Agred_1, Agree[ |, Neutral[_]s Disagred_|, Strongly Disagreé s
Patient request:

Strongly Agred_1, Agree[ ], Neutral[_]; Disagred_|, Strongly Disagreé s
Lack of formal education on prescribing for the eldrly:

Strongly Agred_]; Agree[ ], Neutral[ 5 Disagred_|, Strongly Disagreé s
Lack of access to a pharmacist:

Strongly Agred_1, Agree[ ], Neutral[_]; Disagred_|, Strongly Disagreé s
Large number of medications a patient is taking:

Strongly Agred_], Agree[ |, Neutral[_]; Disagred_|, Strongly Disagreé s
Unwillingness to discontinue a medication prescrite by another Physician:

Strongly Agred ], Agree[ ], Neutral[ 5 Disagred_|, Strongly Disagreé s
Difficulty communicating with other physicians who participate in a patient’s care:

Strongly Agred_1, Agree[ ], Neutral[_]; Disagred_|, Strongly Disagreé s
Others

9. In your opinion, what initiative would make possibe the greatest improvement in the use of
medication by elderly people?
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APPENDIX 4:

SOURCES OF

INFORMATION USED REGARDING

MEDICATION PRESCRIBING IN THE ELDERLY IN THE PAST THREE
MONTHS (% OF SURVEY ANSWERS)

Sources of information Often Sometime  Rarely Never Tool
used s used used used unknown
(1to (1to (1to
several several several
times a times a times a
week) month) year)
STOPP (Screening Tool of Older
Patients Prescriptions) and START
(Screening Tool to Alert the doctor to 119 2338 23 71 34.1
the Right Treatment) criteria
Beers Criteria for Potentially
Inappropriate Medication Use in Older 0,8 4.1 4.9 13,1 77
Patients
Summary of Product Characteristics 50,8 31,7 12,7 4.8
Information galneq at 32 50 141 3.9
conferences/meetings
Textbook 30,7 43,3 14,2 11,8
Physician colleagues 16,7 42,9 28,6 11,9
Edgcatlonal journal articles (print or 13.4 41,7 33,1 11.8
online)
Informat|on.from pharmaceutical 7.9 37.8 36,2 18.1
representatives
Online search 24 36,4 19,4 20,2
Local pharmacists 3,9 33,9 39,4 22,8
Advertisements in professional journ: 3,9 23,3 38 34,9
Software on handheld device 18,9 13,4 15 52,8
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General Discussion

Attention to medications is an everyday issue foridans who care for older
patients. This research work began from my wishige a tool as a hospital clinical
pharmacist to easily screen the drug regimen ot on the geriatric ward for
inappropriate medications. From my clinical pragticbservations, several research
questions emerged and we were given the opportunitgonsider the use of the
STOPP&START tool* 2. Now it is time to come back to clinical practiwéth the key
messages learned from the present research work.

There were several reasons why this work was impotb be conducted. First,
healthcare is facing a constantly ageing populate know that these older patients
are consuming large amounts of drugs and that nogpite prescribing has become an
important issue in this specific population. Secopldarmacists, general practitioners
(GPs), and geriatricians should be equipped wiiabie methods and efficient tools to
assess the pharmacological treatments of oldeergati Implicit (e.g. medication
appropriateness index MAY) and explicit (e.g. the Beers 1i€¥¥)) tools are available
but so far, they failed at being widely implement8dThe routine use of these tools
would theoretically improve the appropriatenesslafg treatments, but the difference
between potential and actual inappropriatenesssoa@r hardly assessed. Third, the
relationship between potentially inappropriate mations according to explicit tools
and the incidence of adverse drug reactions or radveeriatric events is still

controversial !+ @

. Finally, at the beginning of our project, theemgst for the
STOPP&START tool was growing, for several reasamsent publication, European
origin, attractive structure, availability of a Ridh adaptation. The tool was drawing the
attention of clinical pharmacists, geriatriciansl @Ps. The implementation of the tool
was not yet achieved but there was a demand toneéxtiee knowledge about it.
STOPP&START had a potential for being implementédaspital (not only in the
geriatric ward), in general practice, in commumharmacies, in addition to being used

by clinical pharmacists.

The following pages summarize the principal findirgf this work, discuss the
validity of our results and the added value of thissis on the body of current evidence.
Finally, key messages for practice and perspectoefsirther work will be discussed.
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1. PRINCIPAL FINDINGS OF THIS WORK

The use of the STOPP&START tool and the inappréogniess of prescribing in
patients aged 75 years and more have been widiedyrdted in this work, in a variety
of studies and approaches. The research was dividéuiee relevant questiorfthow
much?", "how valid?", "how betterPto have a structured progress of the investigatio
and a comprehensive vision of the impact of STOPR&EST in clinical practice.

Important findings can be identified, answering thuee research questions.

1.1 How much?

The first approach aimed at quantifying inappradgriprescribing when using
STOPP&START in order to learrHbw mucH prescribing in elderly is inappropriate.
Our observational studies looked at this aspebgyfter | and Ill). The level of
inappropriateness of prescribing was assessedngaiithe medications taken at home
by older patients. Approximately forty to fifty pmmt of the patients had overuse or
misuse of inappropriate medications according t@®BF, and sixty percent of the
patients had underuse of drugs in their treatmesdrding to START.

The drugs most frequently involved in overuse situes were benzodiazepines
(8-34% of the potentially inappropriate prescribiegents detected in our work
according to STOPP). Rationale use of benzodiaeepi® a national challenge. Ten
percent of the population takes benzodiazepines @gular basis and this rate rises up
to 50% in nursing homes *®. Our data confirm the need to be more cautiousnwhe
prescribing benzodiazepines and other psychotwnpigs in frail older patients prone to
fall. Discontinuation of benzodiazepines, oftenlamg-term users, is considered as
difficult by the prescribers because of the patisggistance and the adverse drug

withdrawal effect$*¥ but evidence shows it is feasibig.

Inappropriate prescribing of cardiovascular drugs another highly prevalent
phenomenon in terms of both overuse and underus@ptopriate use of aspirin in
primary cardiovascular prevention was frequentlyeded (17-37% of the STOPP
events detected in our work). In other patientsydwer, underuse of recommended
cardiovascular prevention medications (antiplatatggnts or statins) was present (38%

of the START events). Our work confirms that thelemse of anticoagulants in older
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patients with chronic atrial fibrillation is a majproblem in terms of prevalence (half of
these patients, 3-9% of all START events). We Inadapportunity to further study this
particular START criterion irchapter 1. The potentially inappropriate omission of
anticoagulation was seen in the context of theviddal stroke and bleeding risks.
Interestingly, the prescribing pattern of anticdagts was neither related to the risk of
stroke nor to the risk of severe bleeding. Our wahtkws that there is true potential for
improvement in the prescribing of cardiovasculargdrand specifically for high clinical

benefit in many older patients in atrial fibrillaui.

Falls and polypharmacy were predictors of potelytiabppropriate medications
according to STOPP, while diabetes, atrial fibtila and osteoporosis predicted
potentially inappropriate omissions according toA®T. These main predictors of
inappropriate prescribing are logically factorsatwed in the frequent inappropriate
prescribing situations. Lack of osteoporosis préeen was indeed frequently
encountered (14-22% of START events detected). @ntien to tackle polypharmacy
would be to discontinue duplicated treatments (LI%TOPP events).

The higher prevalence of underuse than over/missise remarkable result.
Literature report several factors that might infloe the prescriber's and the
pharmacist's behaviol®*® and lead to underuse of appropriate medicatioinstlye
factors increasing underprescribing can be patieatsded. These include:
polypharmacy (although not statistically relatedStbART events in chapter | and 1ll),
poor compliance, limited life-expectancy, patienmefusal, economic problems, and
multimorbidity. (However, the latter appeared astgctive towards START in a sub-
analysis of the BELFRAIL cohort.) Secondly, undesaribing can be triggered by
environmental and organisational elements. Thirdesgribers-related factors are
described: fear for adverse events (as supposetiapter Il), low perceived benefit,
lack of knowledge and scientific evidence (althou§MART is presented as an
evidence-based tool), disagreement with the recardatens (because of its content as
observed in chapter Il or because of lack of ages® with guidelines "in general” as
observed in some general practitioners intervieimezhapter V), unclear responsibility
(general practitioner thinking that prescribingaotertain drug is the responsibility of
the specialisvs the specialist believing that the managementhobrc drugs is the
responsibility of the general practitioner), fedrpmor compliance, and, importantly,
ageism. These aspects deserve to be further egplofature studies.
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1.2 How valid?

The second approach aimed at evaluating some aspethe validity of the
STOPP&START tool. Validity refers to the degreewbich the conclusions derived
from the results of any assessment can legitimdtelytrusted”. So WValidity is a
property of the inference, not the instruniéhf. This approach of validity answered a
frequently reported question in the literature dliba use of explicit tools for screening
of inappropriate prescribing. Furthermore, the ®gwups ¢hapter V) taught us also

that the validity was a concern for prescribers.

Concurrent validity is the correlation of scores with those from other
assessment&®, We focused in this work on the STOPP&START tdolit other

explicit tool are available, the most well-knowndastudied being the Beers list of

criteriat*®. During this research, an update of the Beersnast published®, so we
took the opportunity to look at the concurrent @i of the STOPP tool and this new
updated Beers list. The latter appeared to havaaeased applicability in our country
(chapter I11). STOPP and Beers share similar criteria and skmwe overlaf?®. We
wanted to know whether the patients flagged by liste were similar and also if the
detected medications were the same. Overlap wamlbctobserved for overuse of
aspirin, benzodiazepines and NSAIDS. We cannoth@te at this stage if one of these
two tools is to be preferred to the other one faitydclinical practice. The comparison
of predictive validity of these screening toolsanprospective analysis would be the

ultimate comparative approach to adopt in furtherkw

Another aspect of validity that we addressed wastesd validity (i.e. the
relationship between a tool's content and the cocistit intends to measuré®)
(chapters III,IV,V). We aimed at answering the following questiore the
potentially inappropriate prescribing events aclyahappropriate?” We evaluated the
clinical relevance (minor, moderate, major, or thrieus) of the STOPP&START
criteria in the clinical context of the individuphtients. The criteria aroused mixed
feelings about their clinical relevance. The mostgfient recommendations to
discontinue drugs triggered by STOPP or to initi@@ART-listed drugs were
considered as of moderate or major clinical impur¢éa However, application of some
criteria appeared as deleterious when considehagatient’s global background. This
issue could hamper the use of the STOPP&START &mal the confidence of the
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potential users. As a consequence, clarifying ororeng deleterious criteria should be
considered in the future upcoming version of th®@BP&START list.

The validity of the strict application of the crii@ without accounting for the
patient background was particularly challenged bg analysis of the BELFRAIL
cohort €hapter Il ). Indeed, we compared two methods for screeniagpropriate
medications: on the one hand, an application ottheria on the basis of a pre-encoded
database (including the pathologies mentioned enttiol), and on the other hand a
screening taking into account the medical recorthefpatient with a holistic point of
view. There was a noteworthy difference. Some (it inappropriate prescribing
detected with the database were actually apprepmdien considering the patient
comprehensive record. We suggest recommendatiangptove the content validity of
the criteria and to refine the applicability of thaol (e.g. precision of the range of
application of the criteria in terms of age, lifgpectancy, disease severity level, contra-
indications). The validity of the application ofgicit screening tools on administrative
database was doubted, as well as the detectiomagpropriate medication in a
computerized medical record that would lack theessary sophistication to trigger
relevant alerts. As an important proportion of gggadising explicit criteria rely on large
administrative databases, our results question tlaidity. This exercise highlighted
the importance to take each patient globally intwcoant when applying the
STOPP&START tool in the future.

The qualitative studychapter V) gave us a deeper understanding of the factors
influencing the use of such tools in practice. GRscussed the relevance of the
STOPP&START regarding vignettes but also the appilty and operationalisability
of the tool in their daily practice. Incentives ¢huas the allowance for a systematic
approach for medication review) and disincentivethe use of STOPP&START (time-
consuming application) were mentioned. Even thahghtool was overall perceived as
useful, views on comprehensiveness and relevance wixed. These aspects are
important to keep in mind and to be addressed deroto improve the implementation
of a systematic medication review and optimisasivategies in daily clinical practice.

Predictive validity of a tool is a critical aspect. Good predictivelidity

(correlation of scores with outcom@¥) of the STOPP&START tool was mentioned in
the focus groups as a potential incentive to thelementation of the tool. The
predictive validity of the STOPP&START tool on hasp admissions was raised in
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chapter I. We assessed whether a potential link could labksthed between the reason
for admission at hospital and the presence of pi@lgninappropriate prescribing
events in the treatment at home. We determined?iff4t of the patients admitted at the
Cliniques universitaires Saint-Luc had an inappaipr prescribing event potentially
related to the reason of admission. This resulnse® us a good argument to try to
improve the situation and to encourage the uséisftool in primary care. We could
not assess the occurrence of adverse drug evemtslen patients in this work. This

question should be the object of a future reseprcject.

1.3 How better?

Finally, the third question hbw better? was the logical last step of our
investigations. We tested the application of STOBPART as potential improver of
the appropriateness of prescribing in an intereenstudy. We designed a randomised
controlled study in which we compared the systetnasie of the STOPP criteria with
usual care by the geriatric consultation teaimapter 1V). We evaluated the impact on
the appropriateness of treatment at dischargelbatome year after hospital discharge.
We observed that the systematic use of the STORFPi@was successful in decreasing
the inappropriate prescribing by 50% at dischanmy that this effect persisted at one
year. However, there was no difference in the nundiepatients being spared of
potentially inappropriate medication exposure. Tdagible observation reinforces our
opinion that 1) that dissemination of knowledgeptiarmacotherapy in older persons is
essential and useful in non-geriatric ward, 2) thaspital admission is a good
opportunity to review medications but that colladorg with GPs and empowering
them remains essential in the pharmacological nemagt of geriatric patients. GPs
had the opportunity to give their views on the ioy@ment potential of the tool on

appropriateness of treatment in a qualitative s{adgpter V).
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2. ADDED VALUE

2.1 Comparison

Many previous studies described inappropriate pitdag (both overuse and
underuse) in elderly at home, in nursing homesnohaspital. As mentioned before,
several European research teams are using STOPPRBTA detect inappropriate
prescribing. From this perspective, our work was equite original. Our data on the
prevalence of inappropriate prescribing is consiswth other studies, using STOPP
24 START®? or both®®. However, our approach, combining quantitativeadaith
(semi-) qualitative reflexions to answer to oureticomplementary research questions
"how much?, how valid? and how better&s well as our findings bring new relevant
information to the previous body of knowledge, matarly on the validity of
assessments of the tool. Furthermore, our workgbridlear messages for Belgian

clinicians on the main opportunities for improvermen

2.2 Strengths
Frail and very old persons

First, this work included a large sample of pasemtitogether, we thoroughly
examined the pharmacological treatment of over J#i&nts, aged on average over 80
and frequently presenting frailty features. We @efident that the results of this work
are quite representative of prescribing pattern8efgian frail or very old patients.
Precisely, we looked at two different types of olgdatients: frail admitted patients and
primary care patients aged over 80 years, whichewsath appropriately selected
samples. Frail older admitted patients were thasehich we tested our intervention.
These patients are also those encountered by malgyaB clinical pharmacists as older
patients are the most popular target for the implaation of clinical pharmacy in
Belgium 2%, Patients aged over 80 years are good targehéoapplication of the tool
in primary care because this population is growangl highly susceptible to adverse

drug reactions and adverse geriatric events.

STOPP&START screen for inappropriate prescribingpatients aged over 65

years old. This population is broad, heterogenesamg continuously increasing. We
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focused on those who would benefit the most fronprowements in quality of

prescribing.

Real-life setting

Even if the studies were initiated by a hospitante we assessed the drug
treatments used at the place of living (home ossingr home), which is the natural
setting of the old persons. So we avoided the dfianalysing a temporary situation by
addressing the hospital prescriptions. We lookethatmost relevant situation for the

patient: his/her place of daily living.

Comprehensive geriatric assessment

Another of our strengths was the availability ofcamprehensive geriatric
assessment of the patients included in the intéiorestudy. We deeply believe that the
application of the STOPP&START tool makes sensey oiil the user has a
comprehensive knowledge of the patients’ medical #merapeutic situation. The
analysis conducted on the BELFRAIL cohort is thetlevidence of this statement (see

chapter Il ).

We deliberately embedded our implementation ofute of STOPP within the
geriatric assessment of our inpatient geriatricsdia team for the following reasons: a
systematic structured review of medication shouéd gart of the global patient’s
assessment, the other components of the comprebegesiiatric assessment (medical,
social and functional) enlighten the drug treatmeeview, the process of the
comprehensive geriatric assessment is a good apytyrto implement the use of the

tool.

Clinical importance

STOPP&START screens for "potentially” inapproprigtescribing. As in few
previous studies, we challenged and explored frosehtially” status?® 2! A study by
Steinmam compared the degree to which potentiatyppropriate drugs according to
Beers (2003 versiof?)) criteria were also considered as inappropriateabgam of

clinicians (pharmacist and physician). They obsgrtleat 61% of the potentially
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inappropriate medications according to Beers weteansidered as problematic by the

expert teant™..

Similarly, we examined prescriptions flagged by PRE&START to determine
if they were actually inappropriate. A panel of exp discussed the clinical importance
that the application of the STOPP&START criteriauldbhave. These issues were also
debated during focus groups. Important commentgvsame criteria (especially those
involving psychotropics) are considered as higldievant; proper application of the
tool requires detailed information on the patiesttyer criteria should be removed or
better defined because their application couldddeterious. These comments should be
taken into account for the application of the tand for future researches. Again, the
importance of a global assessment of the patiehigislighted. We think that a shorter
list of criteria, focusing on the few criteria ofajor clinical importance could be
suggested to clinicians, to ease the implementatiothe tool and to optimize the

pharmacological treatment in the elderly.

General practitioners' point of view

In many ways, the GP appears as the foremost jatentser of
STOPP&START. Primary care is probably the bestirggtior the use of the tool.
Indeed, the GP knows the patient the best, thanks long relationship and global
vision of the patient medical, social and functiostatus. His/her role as a coordinator
of care is essential. It is known that GP woulck lilo have decision support when
dealing with multicomorbid older patients and seveuidelines?” ?®. Therefore, we
estimated that the point of view of the GPs onube of tools such as STOPP&START
in daily practice was essential to explore withiis tthesis. This qualitative approach
was innovative and brings new light on the previpymiblished quantitative data on
STOPP&START or other explicit tools. New expliaiols or adaptation of pre-existing
tools are developed and published frequently bualitgtive analysis on their use is
seldom. For the first time, our study gave the flGPs on their vision of the use of
STOPP&START.
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2.3 Limitations and validity of our work

Some limitations of this research work need to bdressed, although we

believe they do not discredit our results.

The findings of the focus groups, as for any qatlie work, are barely
generalizable to another context. However, the answo the survey, which was based
on a large sample, corroborated our results. Qudystonfirmed other qualitative
findings on prescribing in elderly and in primare?” 2°*Y The internal validity of
the qualitative approach is lent by the triangolatof methods (focus groups and semi-
gualitative analysis of a survey), the inclusionGi®s with different experiences in the
focus groups, the inductive approach and the cobjntyvo researchefé’. The use of
vignettes helped the participants express theintpafi view on the use of such a tool.
The option to combine quantitative and qualitativerk was a good approach to
provide innovative insights to the pre-establishadntitative knowledge on prevalence
of inappropriate prescribing and to generate nepotheses and research questions for

investigation.

One could also wonder about the generalizabilityhef interventional study.

The tool was integrated to the geriatric assessmieinail older inpatients compared to
usual care. This intervention was monocentric, bsahpled and embedded in the
work of the inpatient geriatric consultation tearh am academic Belgian hospital.
Geriatric consultation teams do not work nor perfequally across hospitaf¥’. A
multi-centric design could have helped improve teneralizability of the results.
However, our results are in line with the singléest published controlled trial on
STOPP&START . The intervention was purposively designed to téise
implementation in a simple, practical and defineaywo insure its generalizability.

The screening and intervention was performed byg#ratrician of the internal
geriatric consultation team. Involvement of a dalipharmacist, embedding the use of
STOPP&START to pharmaceutical care, would also Hasen interesting to assess.
Previous studies showed a positive impact of dingharmacists liaising with geriatric
evaluation and management tedfis The effect of the intervention might have been

greater if involving pharmaceutical care.
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Another limit in the intervention study was that wely focused on the STOPP
tool. This was decided to simplify the interventiand separate the study of overuse
from underuse. We showed that underuse, address&TART, is yet an important
problem. Further studies should evaluate the impieation of START as well. Some
important outcomes potentially related to the inweroent of prescribing, and highly
relevant to justify the use of the tool, were naasured at this stage because this was
out of the scope of the present research work,should be the object of another
research project: clinical outcomes, falls incidenguality of life, adverse drug events

and cost-effectiveness of the intervention usin@BP&START.

Finally, we tested the implementation of the taolthe hospital setting, but
another intervention study in primary care wouldénbeen complementary. However,
conscious that hospital admission is only a trangistage in the life of the patient, we
added a follow-up at home, which extended the samipeur intervention with a

relevant secondary outcome.

Over-the-counter medications could have been ustiarated in all our studies.
Contact with the community pharmacies to ask fanscmnption of over-the-counter
drugs could prevent that bias.

2.4 Next steps: research perspectives

Each of the conducted studies of this work provideme answers, but also
generates new hypotheses and new questions. Tlee ltgiroposes topics for future

research agenda based on each chapter of this.thesi

201



General Discussion

TABLE 1. Research agenda

Chapter

Topics Research agenda

Inappropriate
prescribing at
home in older
inpatients

Underuse of
anticoagulation

[l
Inappropriate
prescribing in
primary care

How
better?

How
much?

How
better?

How
much?

How
valid?

prospective cohort study with assessment of adversg
events leading to hospital admission, in orderdweha better
understanding of the predictive validity of theltaad each of
its criteria.

establishment of the relationship between the ude o
inappropriate prescribing and adverse drug evesiagua
validated causality scale.

evaluation of the influence of comorbidities burdéag.
according to the Charlson Comorbidity Indé¥! or the
Cumulative lliness Rating Scafé) and frailty (e.g. according
to the Frailty index) on the risk of hospital adsiis related to
inappropriate prescribing.

measure of the impact of fall-related fracturedemyth of stay,
institutionalisation, morbidity and mortality

qualitative approach to understand reasons undgrlyhe
higher prevalence of underuse

in the older patients with atrial fibrillation reesg both
anticoagulants and antiplatelet therapies, evaunatf the
rationale of dual therapy, regarding the historyast ischemic
event*

assessment of potential evolution of underuse pasiace the
marketing of new oral anticoagulants*

establishment of a practical formula to balancedineke and
bleeding risks and benefits in older patients

qualitative approach to understand reasons underlynderuse

assessment of the relationship with functional ustatnd
comorbidity burden on the prevalence of inapprderia
prescribing*

longitudinal analysis of the BELFRAIL cohort to ass the
impact of inappropriate prescribing on death, ntithj

hospital admissions, costs.*

comparison of the tools regarding hard outcomesase of
inappropriate prescribing

analysis of the clinical importance of the criteda a larger
sample of patients, to distinguish potential fronastual

inappropriate prescribing.

refinement of the criteria and re-evaluation; vatidn of a
short list of STOPP&START criteria based on freguen
relevance, predictive validity and cost-effectivene
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Chapter Topics Research agenda
How » evaluation of the potency of STOPP and Beers tanikim the
better? anticholinergic burden*
V. How « evaluation of the intervention on the readmissions,
with STOPP « comparison of the clinical importance assessmetttisfstudy
and the BELFRAIL study
How » intervention using START in addition to STOPP
better? . jnvolvement of a clinical pharmacist performing tereening
with STOPP&START as part of pharmaceutical care
* multicentre intervention on the screening  with
STOPP&START with evaluation of outcomes such agtieof
stay, and adverse drug events.
V. How « exploration of barriers related to the general f{itianer
View of valid? workload in the implementation of STOPP&START
general » assessment of feasibility of the screening of negatios with
practitioners STOPP&START by other healthcare professionals
» qualitative approach to assess the patient's pdiniew on
systematic medication review
» qualitative approach to compare the STOPP&STARTeGa
with the patient individuals health goals.
How » intervention with medication review in nursing haneising
better? STOPP&START as a tool.*

intervention involving a clinical pharmacist to inope
communication at hospital discharge regarding the
STOPP&START recommendations

* A study involving our research team (CLIP, LDRICL) is already planned on this topic

3. PERSPECTIVES

3.1 Perspectives on STOPP&START and its use

STOPP detects potentially inappropriate medicatioBsit what's next?

Unfortunately, the tool does not explain how tocdigtinue inappropriate drugs. Much

of the effort has been made on the prescribinggamcHowever, discontinuation of the

drugs is another challenge, also important to damsiin order to improve

appropriateness of the drug regimEn*®. Factors influencing the general practitioners
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deprescribing include: the preventive objectivethed drug (considered as particularly
difficult to discontinue in very old patients), ks concerning the patient (e.g. patient
conservatism), guidelines for treatment (seen ashdigation to prescribe something)
and organisation of healthcafé'. Even if stopping drugs is sometimes difficult and
time-consuming, evidence shows that drug discoation is needed, beneficial and
feasible in older patient8”. To help the clinician, tools addressing discamiion of

drugs with a systematic approach were develépdd and tested. For example, a tool
suggesting the discontinuation of multiple medmagi was successful in community
dwelling adults in decreasing polypharmacy, withsighificant adverse events related
to the discontinuatioH”. A qualitative study in mostly older patients skalthat the

latter were accepting trials of cessation of me@hea if their physician considered the
drug as no more necess&y. Withdrawal plan, alternatives, monitoring tipswie be

appreciated in a future version of the STOPP list.

Regarding the initiation of drugs recommended atiogrto the START list,
again, some important information for the managdnwnthe recommendation is
lacking. The START tool targets patients aged @&rbut obviously the importance of
a recommendation to initiate a new drug differgticoncerns a frail patient or a
"successfully aging” one. Time to benefit informoati could help improve the
applicability of the START list*). Initial dosage and adaptations information cdugd

useful.

As every other explicit tool, STOPP&START it is éiet and requires regular

updates.

STOPP&START is helping healthcare professionals eatet potentially
inappropriate prescribing in older patients. Thanbmation of the detection of
overuse/misuse with STOPP and underuse with STARdGws& a systematic and
complementary analysis of the appropriateness ef drug regimen. STOPP and
START should be used together in clinical practi€gur work illustrated that
STOPP&START is efficient at detecting inapproprigtescribing, offering targets for
improvement of prescribing, but importantly thate tlelements detected are only
"potentially" inappropriate. This confirms that d¢igg tools should enhance but not
replace good and global clinical judgmétt “°. Actually, at the conclusion of this
work, we would recommend to always combine the iekplapplication of

STOPP&START with an implicit judgement, which appedefinitively essential to go
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beyond the screening for potentially inapproprigiedication towatrs the detection of
actual prescribing problems. Combined tools mightMorth being further studie

Some STOPP&START criteria are dly encountered in clinical practic
Across studies from this work and the literatui@ne criteria clearly appear as mi
prevalent. Targeting the few most prevaldrugshas the potential of eliminating tl
majority of the inappropriate prescribingents in the population of older patier
Figure 2 illustrates that phenomena on the basighef weighted average of t
potentially inappropriate prescribing events detédhthe studies of this wo, which
were conducted in very old and/or frail pnts. The most frequent criteria detectec
this Belgian populationpresent similaritiesto those detected in imulticentre
international stud§*®..

FIGURE 1: Pareto graph presenting the mosfrequent potentially inappropriate
prescribing events according to STOPP&STAR™ (cumulated percentage of the
most frequent drugs detected by STOPP&START.
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Abbreviations: ACElsangiotensi-converting enzyme inhibitors; Ca Calciu@CBs calcium channt
blockers;NSAIDS non steroidal ar-inflammatory drugs; PPIs proton pump inhibitor; T&CAicyclic
antidepressants.

* Percentages are calculated and weighted on thes lod the results of chapter | and Ill. Additiol
correction were performed for benzazepines (underestimated in chapter IIl), duplcti (not
measured in chapter 1) andobckers (not measured in chapter
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BOX 1: STOPP&START criteria frequently rated as of major clinical importance

based on the results of the present work (chaptet and 1V).

STOPP
» Use of diltiazem or verapamil with NYHA class It B/ heart failure
» Use of aspirin and warfarin in combination
* Long-term (i.e. > 1 month), long-acting benzodiaaep

» Selective serotonin re-uptake inhibitors (SSRIsjhwa history of clinically
significant hyponatremia

* Neuroleptic drugs in fallers
» Duplicate drug classes
START
» Warfarin in the presence of chronic atrial fibrtitan

» Aspirin or clopidogrel with a documented history atherosclerotic coronary
cerebral or peripheral vascular disease

» Statin therapy with a documented history of corgna&erebral or periphera
vascular disease

* Angiotensin converting enzyme (ACE) inhibitor withronic heart failure
* ACE inhibitor following acute myocardial infarction

» Calcium and vitaminD supplement in patients witlolwn osteoporosis

As just a few criteria cover the majority of everdse could be tempted to apply
a short version of STOPP&START, restricted to thasest frequently encountered.
However, the selection of criteria in such a sHwstt should take account of other
considerations including: 1) their predictive véldregarding adverse events, 2) their
clinical relevance, and 3) pharmaco-economic aspddte predictive validity of each
individual STOPP&START criterion is not yet desa&ib From our work and other
studies publishef* *! it can be argued that the criteria relative togdrincreasing the
risk for fall (benzodiazepines, neuroleptics) oeyanting fracture, are likely to have a
good predictive validity for adverse events (fatel hospital admissions). The clinical
relevance of the modification of treatment in caxfe detection of inappropriate
prescribing varied from patients due to their indinal context. However, some criteria,
mostly from the cardiovascular and neurologic systevere often rated as of major
importance during this work (chapter Ill and IViesBox 1). These criteria should be

considered in the short list. Selection of critevia the basis of pharmaco-economic
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aspects require a comprehensive analysis takimgaatount direct expenditures and
indirect costs related to inappropriate prescribfagverse drug events management,

hospital admissions, utilisation of health carevmes,...).

Table 1 suggests a short STOPP&START list, takirig account the criteria's
prevalence, predictive validity (according to cteapt and Gallagher et aP) and
relevance (according to the experts in chapterandl 1V). Pharmaco-economic aspects

are not included in this short list.

TABLE 1: Proposition of drugs to include in a shortversion of STOPP&START.

Top 10 of most  Good Major
frequent predictive  relevanceé
inappropriate validity
prescribing®
START
1 ACEls * *
2 aspirin *
3 statins * *
4  warfarin * * *
5 CalvitD/ biphosphonates * * *
6 inhaled b2-agonist/ anticholinerg *
STOPP
7 benzodiazepines * * *
8 aspirin * *
9 CCBs *
10 duplication * *
11 NSAIDs &
12 neuroleptics *
13 SSRIs *

Abbreviations: ACEIs angiotensin-converting enzyimhibitors; Ca Calcium; CCBs calcium channel
blockers; NSAIDS non steroidal anti-inflammatoryugs; PPIs proton pump inhibitor; SSRI selective
serotonin reuptake inhibitor; TCAs tricyclic antidessants.

a. most frequent criteria detected in chaptergllinb. according to chapter | and Gallagherlefd; c.
according to the experts in chapters Il and IV.

207



General Discussion

3.2 Impact of this work...
for healthcare policy makers

Regular medication review in older people is a tieale priority in the context
of the aging population and the costs related tmslrThe use of the STOPP&START
tool has an important potential for improving apprateness of treatments in older
patients. Healthcare policy makers should encouthgamplementation of screening
tools for potentially inappropriate prescribing pnimary care. Incentives should be
provided to help the implementation of the toole thpecific reimbursement of one
medical consultation a year devoted to medicatieview, implementation of the
criteria in accredited computerized clinical demmssupport system (CDSSs), creation
of a framework for collaborative medication reviemth GPs and pharmacists, fees for

community pharmacists performing medication reviéwghe local nursing home.

Education on appropriate prescribing in older peaiould also be promoted.
Little curricular time is currently devoted to garic pharmacology and
pharmacotherapy”. STOPP&START has an educational role that shoaldxploited.

Our results show that there is room for improvemianhe appropriateness of
drug treatment in older patients admitted to thepital. The involvement within the
internal geriatric consultation team of a clinigatharmacist, who has 1) specific
knowledge on geriatric pharmacotherapy, 2) skillsnultidisciplinary team work and
education, and 3) global quality and safety foausuld be an option to improve the
quality of drug therapy in older inpatients, bottihin the hospital and their (nursing )
home, and should be advocated.

for general practitioners

At the conclusion of this work, we have clear piadtmessages for GPs, summarized
in box 2.

A consultation could be annually dedicated to medication reviewhe general
practice. This consultation could be the opportutot apply the STOPP&START tool
and to rethink the drug treatment of the patiemm®& time within this consultation
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should be devoted to discussion with the patieoutilreatment modifications and the

reasons that underlie these changes.

BOX 2: Key learning from this thesis for general pactitioners

* Potentially inappropriate prescribing at homaighly prevalent

* Askey-playersin the care of older patients, GPs have a potewotimprove the
situation.

* Inappropriateunderuse is even more prevalent than overuse, althoughrolde
patients are thought to be already taking too nmaaglications.

« STOPP&START is an easy, rapid, educative tool tip hlee prescriber detect
potentially inappropriate events. It could imeplemented in clinical practice
on a regular basisto review the drug regimen of the patients.

* Five actions would prevent > 60% of the encountgrei@ntially inappropriats
prescribing events according to both STOPP and SSTAR

1372

1. To avoid long term use dfenzodiazepines

2. To discontinualuplication of drug treatments

3. To prescribe a rationaardiovascular prevention (aspirin and statins)
(to be used in secondary prevention, but avoidegrimary preventior
unless diabetes with cardiovascular risk factors)

4. To consider osteoporosis prevention with calcium-vitamin D
supplementation

5. To initiate anticoagulation iatrial fibrillation

* When applying the STOPP&START tool, the patientation should be taken
globally into account in order to detect relevant inappedpr prescribing
events. The treatment review should be part ofdglobal assessment of the
patient.

* The role of STOPP&START is restricted to his "toabpects. STOPP&START
does not replace goatinical judgement.

* Education in geriatric pharmacotherapy should be encouragedontinuous
education programs to complement the use of the FPESTART tool in
practice.

When asking GPs about their views on the use of &S TART in the

qualitative study, nursing homes appeared as a&&kiyng for the implementation of the
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tool. We believe indeed that the organisation otlicegtion reviews in nursing homes,
in multidisciplinary case discussions including laapnacist, would be relevant and
effective in optimizing pharmacotherapy in thesgeolpersons and should be the object
of further studies. A Belgian project of multidisthary case conferences in nursing
homes just began in 2013. STOPP&START is tippebetased to detect inappropriate

medications to target for improvement.

for clinical pharmacists

Medication review and screening for inappropriatespribing is part of the
pharmaceutical care activit{’. The involvement of pharmacists in medication eewi
is successful at diminishing inappropriate medaratj in hospital*®, but also in the
ambulatory setting'® and in nursing homée?”. It is then logical that pharmacists are
involved in the implementation of tools such as FRA&START to review the

treatment of their patients.

The adoption of a screening tool as a help for iedication review in
pharmaceutical care should be encouraged. Thefitiens mentioned before could be
the object of specific clinical pharmacy intervent for improvement. Our findings
confirm that the clinical pharmacist needs to asdesthis comprehensive information

about the patient in order to address appropriateattreatmerit™ 2

Clinical pharmacists could prioritize their intent®n to the patients which
appeared in our work as being more at risk of inayppate prescribing, namely patients
presenting with history of falls, osteoporosis,iatfibrillation, diabetes, ischemic
disease, chronic obstructive pulmonary diseasel ,odrcourse polypharmacy. Another
option could be to target older patients globallyrenat risk of adverse drug events. The
GerontoNet Adverse Drug Reaction Risk Score detbetse patients and could be used

by clinical pharmacist§?.

But the pharmacists should not use the tool iratsmh. The pharmacist plays an
important role of education on pharmacotherapytierother members of the healthcare
team. In that, the pharmacist can actively pardigp in the diffusion of
STOPP&START. Once the revision of treatments witOBP&START by the other

healthcare professionals is implemented, the phasmnaaves time for an implicit
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revision of the treatment and the management of pbexn pharmacotherapeutic

problems that are not addressed by the tool.

A collaboration framework with specialisté’ #®is expected by the GPs. The
importance of a good collaboration between the it@spnd the GP was pointed out in
the results of our randomized controlled study amdur qualitative study. Although
our collaboration with GPs in the randomized cdtgmbstudy could have been more
proactive (e.g. through phone contact before digg)awe aim at increasing it in the

future, e.g. through the involvement of the hoggitearmacist.

for clinical pharmacy researchers

Important elements for clinical pharmacy researemneataught by this work on
STOPP&START. Assessment of appropriateness ofntiesatt on the basis of the full
record of the patient (including detailed medicaktad social and functional status)
should be preferred to retrospective analysis tdlzkses for the sake of results validity.
The results of previous studies on inappropriatenas prescribing conducted on

administrative data should be challenged.

This work opens areas for future researches winer@tiarmacists could have a
leading role. One could evaluate the impact ofi@adl pharmacist, joining the internal
geriatric consultation team and performing, notyotiie screening for inappropriate
prescribing but this screening integrated in a piaaeutical care approach. Previous
studies showed the beneficial effect of clinicahghacists in geriatrids® 5. However,
involvement of a pharmacist in a mobile geriatearh has not been evaluated yet in
terms of quality of drug treatment and cost-effemtiess of the activity. Collaboration
between hospital and primary care and the roldefpharmacist as coordinator of the
pharmacotherapeutic plan for the patient at hdsjpiischarge should be explored.
Would specific information relative to STOPP&STARgiven by the pharmacist at
discharge, improve the long-term appropriatenespreécribing and prevent adverse

outcomes?

Finally, collaborative approaches in primary care promising and should be
studied. An underpowered study on pharmaceuticad @a primary care suggests a
trend for decrease of medication-related hospitithiasions™. The intervention

should include key elements for successful medinateview collaboration between
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GPs and pharmacists (e.g. sharing of medical recask conference between GP and
pharmacist, action plan, follow-up and patient iview by the pharmacistf®. In
nursing homes, evidence suggests that pharmadeugtita diminishes the use of
inappropriate psychoactive medicatiof8 and that clinical pharmacist interventions

have high uptake when discussed with both the rabditd nursing staff” %8

3.3 Are computerized clinical decision support systems the future of
STOPP&START?

The integration of STOPP&START in a computerizeidichl decision support
system (CDSS) was repeatedly suggested by GPsgdilwisrwork as a way to widely
implement this tool. We would like to examine anscdss that option. Several CDSS
interventions have the potential to decrease irgpfate prescribing in elderly® !
But the effect on appropriateness varies from aeaigl setting’®®* and the impact on
clinical outcomes are mixed® % ®3 Although prescribers report being satisfied with
CDSS, the overriding of alerts persiéts ¥ and questions the effectiveness of the
intervention. Inaccurate and insignificant alents barriers®® ®! To diminish the risk
of alert fatigue, we suggest to implement the meltvant STOPP&START criteria in
a potential CDSS.

Our work showed that the systematic use of STORfedses inappropriate
prescribing but that the relevance of the tool esmraccording to the patient context.
Therefore, to insure relevance of computer-gendralkerts based on STOPP&START,
the medical history of the patient must be encadeadstandardized and highly detailed
manner. The coding of sufficient nuance in the cotepzed medical record seems
barely feasible. However, a promising Belgian prballed "Soins aux Ainés Fragiles:
Adaptation a la Réalité Individuelle par une EvéitvaStructurée” (SAFARIES) embed
medication review in a computerized tool to perfoamcomprehensive geriatric

assessment (www.safaries.be).

The educational role of a computer-based reminégarding the use of
sedative-hypnotics was reported by physicianshiospital®®. However, there is a risk
of too heavy reliance on such systems for profesgsowho use them. Informatics
technology improves the security at several leeélsare, but healthcare professionals

have to remain critical in order to avoid new typégrrors®’.
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A European project (SENATOR) is now in preparatiordevelop and assess a
"software engine capable of individually screenithige clinical status and (non-)
pharmacological therapy of older people with mudirbidity in order to define optimal
drug therapy, highlight ADR risk, indicate best waldrug brand for selection and
provide advice on appropriate non-pharmacological herapy"
(http://'www.ucc.ie/en/charge-ucc/senator/). Thisgéa scale study and other future
studies will certainly bring valuable data on thetgmtial role of Information

Technology in improvement of prescribing.

3.4 Patients’ involvement

Balanced prescribing should include communicatidgh the patient®®. More
and more, the patients are considered as partnededision-making®®. For time
reasons patient involvement was not assessed is thork. We applied
STOPP&START without taking into account the patienpreference. Actually,
guidelines rarely incorporate the patient prefeedffé. Yet, the involvement of patient
in drug decision-making was recommended beforenaadtioned in our focus groups.
Do older patients want to be involved in decisioakmg? Older patients have mixed
feelings about it, but information sharing would &epreciated’. The views of the
patients on medication reviews and more specifiaail STOPP&START criteria could
be the object of future research. Patients haviagpropriate prescribing according to
STOPP&START could be involved in prioritizing treant modifications to be made.
Recently, goal-oriented care has been suggesteah aspproach to ensure patient-
centerednes§?. Instead of focusing on traditional outcomes (saly biomarkers,
disease-specific symptoms), this new paradigm ptesitine patient's own health goals
(i.e. symptoms, functional status, social and falection). The concordance between
the patient’s personal health objectives and tikemenendations by STOPP&START

should be assessed.
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4. CONCLUSION: SHOULD WE STOPP&START?

The progressive implementation of an explicit seneg and “think-promoting”
tool such as STOPP&START is promising. It is clgarboted in an approach to
improve the global management of older patientswvéier, the single application of
the tool would not be recommended as the validityite assessments is still
guestionable. We would rather envisage the impleéatiem of the tool as part of a
multidimensional effort to improve appropriatenest prescribing, including a
collaborative multidisciplinary approach, some etional aspects, and the use of the
tool within the global assessment of the patientregent Italian study focused on
physicians with a multifactorial intervention toduee inappropriate prescribing’.
They combined three elements: dissemination ofsta df potentially inappropriate
medications along with a list of alternatives, asmeviews of potentially inappropriate
medications prevalence, and educational sessidms. tlidimensional approach was
successful at decreasing the incidence rates ppmariate prescribing.

In 2012, the American Geriatrics Society (AGS) jmhed an approach guided
by five principles for a patient-centered care lofeo adults with multiple conditior&*
1 our findings and recommendations for the futise of STOPP&START are in line
with these principles (see Figure 2). One of thee fprinciples is to elicit and
incorporate theatient's preferencesinto medical decision making. The objectives of
the drug regimen should be in line with the patiemdividual health goal€?. This
should be encouraged when applying STOPP&STARTmastioned before. Another
step is tanterpret the evidence recognizing its limitations and applying it teetblder
patients with multimorbidity. Our works showed homuch the patient global context
might influence the application of yet evidence dshsecommendations. Most of the
common clinical practice guidelines do not addrdgs applicability to older patients
presenting multicomorbiditie§® "\ Future trials should use multimorbidity as an
inclusion factor instead of as an exclusion facldns approach also suggests to frame
the clinical management decisions into the conéextprognosisof the patient, which
is again in line with the conclusions of our wok fourth principle according to the
AGS is to consider treatment complexity dedsibility. Indeed, we encountered cases
of polymedication in which adding a new drug woblave been deleterious (e.g.: the
addition of aspirin to a patient under anticoagatat therapy). The use of
STOPP&START in a multidisciplinary approach wouldlo& to have a better
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understanding of the feasibility of treatment mmaifions. The last principle is the
optimizing of therapies and care plans. This step is directly relatecheodetection of

inappropriate prescribing, and the application Igbathmic tools, or indices, such as
STOPP&START. They mentioned that partnering witlanphacists and other clinicians

could help reach that objective of optimization.

We believe, as others, that no perfect tool wilerebe published”®. The
guestion is not to have a fully relevant and cormensive list of criteria. What matters
most is to implement a philosophy of medicationaevand reassessment of long-term
used drugs. Attention of the prescriber should taevd on the efficacy and security of
the pharmacological treatments, the costs and thaiems' preferences.
STOPP&START is a good candidate to help implementivat philosophy in practice.
When asking "What's the biggest advantage of tHeFFI&START tool?", some of the

physicians participating in the focus groups irgérgly answered "It does exist".
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anc

FIGURE 2: Recommendation on the use of STOPP&START tool

adults with

concordance with guiding principles for the care of older

multimorbidity according to the American Geriatrics Society " 7!
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APPENDIX 1: STOPP (SCREENING TOOL OF OLDER PERSON'S
PRESCRIPTIONS) AND START (SCREENING TOOL TO ALERT DOCTORS
TO RIGHT TREATMENT)

Gallagher, P., et al., STOPP (Screening Tool ofeDIBerson’'s Prescriptions) and
START (Screening Tool to Alert doctors to Right dmment). Consensus validation. Int
J Clin Pharmacol Ther, 2008. 46(2): p. 72-83.

TABLE 1. STOPP: Screening Tool of Older People’s pentially inappropriate
Prescription

STOPP: Screening Tool of Older People’s potentiallinappropriate Prescription.
The following drug prescriptions are potentiallgppropriate in persons aged5 years of age.

A. Cardiovascular system

1. Digoxin at a long-term dose > 125 ug/day with impegd renal function* (increased risk of
toxicity) [Cusack et al. 1979, Gooselink et al. I9Blaas and Young 1999].

2. Loop diuretic for dependent ankle edema only i.e. o clinical signs of heart failure (no
evidence of efficacy,compression hosiery usuallyerappropriate) [Alguire and Mathes 1997,
Kolbachetal.2004].

3. Loop diuretic as first-line monotherapy for hypertension (safer, more effective alternatives
available) [Williams et al. 2004].

4. Thiazide diuretic with a history of gout (may exacerbate gout) [Gurwtiz et al. 1997].

5. Non-cardioselective beta-blocker with Chronic Obstuctive Pulmonary Disease(COPD)
(risk of in-creased bronchospasm) [van der Wouds. &005, Salpeter et al. 2005].

6. Beta-blocker in combination with verapamil (risk of symptomatic heart block) [BNF 2006].

7. Use of diltiazem or verapamil with NYHA class lll or IV heart failure (may worsen heart
failure) [BNF 2006].

8. Calcium channel blockers with chronic constipation(may exacerbate constipation) [Dougall
and McLay 1996].

9. Use of aspirin and warfarin in combination without histamine H2-receptor antagonist
(except cimetidine because of interaction with aenf) or proton pump inhibitor (high risk of
gastrointestinal bleeding) [Garcia Rodriguez eR@D1, Holbrook et al. 2005].

10. Dipyridamole as monotherapy for cardiovascular secadary prevention (no evidence for
efficacy) [De Schryver et al. 2006].

11. Aspirin with a past history of peptic ulcer diseasewithout histamine H2-receptor
antagonist or proton pump inhibitor (risk of bleeding) [Garcia Rodriguez et al. 2001].

12. Aspirin at dose > 150 mg/day (increased bleeding risk, no evidence for incréase
efficacy)[Fisher and Knappertz 2006].

13. Aspirin with no history of coronary, cerebral or peripheral vascular symptoms or occlusive
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The following drug prescriptions are potentiallgppropriate in persons aged5 years of age.

14.
15.

16.

17.

event(not indicated).
Aspirin to treat dizziness not clearly attributable to cerebrovascular diseasénot indicated).

Warfarin for first, uncomplicated deep venous thronbosis for longer than 6 months
duration (no proven added benefit) [Pinede et al. 2001].

Warfarin for first uncomplicated pulmonary embolus for longer than 12 months duration
(no proven benefit) [Pinede et al. 2001].

Aspirin, clopidogrel, dipyridamole or warfarin with concurrent bleeding disorder (high
risk of bleeding) [BNF 2006].

B. Central nervous system and psychotropic drugs

1.

10.

11.

12.

13.

Tricyclic antidepressants (TCAs) with dementia(risk of worsening cognitive impairment)
[Smith 1998, Sommer et al. 2003].

TCAs with glaucoma (likely to exacerbate glaucoma) [Smith 1998, Sometel. 2003].

TCAs with cardiac conductive abnormalities(pro-arrhythmic effects) [Smith 1998, Sommer
et al. 2003].

TCAs with constipation (likely to worsen constipation) [Smith 1998, Somragal. 2003].

TCAs with an opiate or calcium channel blocker(risk of severe constipation) [Smith 1998,
Sommer et al. 2003].

TCA'’s with prostatism or prior history of urinary r etention (risk of urinary retention) [Smith
1998, Sommer et al. 2003].

Long-term (i.e. > 1 month), long-acting benzodiazépes e.g. chlordiazepoxide, fluazepam,
nitrazepam, chlorazepate and benzodiazepines aritlrdcting metabolites, e.g. diazepam (risk
of pro-longed sedation, confusion, impaired balafaiés) [Gray et al. 2006, Hanlon et al. 1998,
Tamblyn et al. 2005].

Long-term (i.e. > 1 month) neuroleptics as long-ten hypnotics (risk of confusion,
hypotension, extra-pyramidal side effects, falldgkopoulos et al. 2004, Maixner et al. 1999].

Long-term neuroleptics (> 1 month) in those with pekinsonism (likely to worsen
extrapyramidal symp-toms) [Smith 1998, van de \fijgkal. 2002].

Phenothiazines in patients with epilepsymay lower seizure threshold) [Alexopoulos et al.
2004, BNF 2006].

Anticholinergics to treat extrapyramidal side effed¢s of neuroleptic medications(risk of
anticholinergic toxicity) [Mintzer and Burns 200Dune 2001].

Selective serotonin re-uptake inhibitors (SSRIS) v a history of clinically significant
hyponatremia (non-iatrogenic hyponatremia <130mmol/l within fv&vious 2 months) [Jacob
and Spinler 2006].

Prolonged use (> 1 week) of first-generation antistamines i.e. diphenhydramine,
chlorpheniramine, cyclizine, promethazine (risksedation and anti-cholinergic side effects)
[Sutter et al. 2003].

C. Gastrointestinal system

1.

Diphenoxylate, loperamide or codeine phosphate fotreatment of diarrhea of unknown
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cause (risk of delayed diagnosis, may exacerbate coatitip with overflow diarrhea, may
precipitate toxic megacolon in inflammatory bowidekse, may delay recovery in unrecognized
gastroenteritis) [Lustmanet al. 1987, Thielman @&ugrrant 2004].

Diphenoxylate, loperamide or codeine phosphate fortreatment of severe infective
gastroenteritis, i.e. bloody diarrhea, high fever or severe systdoxicity (risk of exacerbation
or protraction of infection) [Thielman and Guerr2004].

Prochlorperazine or metoclopramide with parkinsonisn (risk of exacerbating parkinsonism)
[Smith 1998].

PPI for peptic ulcer disease at full therapeutic deage for > 8 week¢dose reduction or earlier
discontinuation indicated) [BNF 2006, NICE guidelid000/022].

Anticholinergic antispasmodic drugs with chronic castipation (risk of exacerbation of
constipation) [Bosshard et al. 2004].

D. Respiratory system

1.

Theophylline as monotherapy for COPD(safer, more effective alternative; risk of adeers
effects due to narrow therapeutic index) [Ramstiedl5].

Systemic corticosteroids instead of inhaled cortigteroids for maintenance therapy in
moderate-to-severe COPD (unnecessary exposure to long-term side effectssystemic
steroids) [Buistetal.2006, McEvoy and Niewoehned7]9

Nebulized ipratropium with glaucoma (may exacerbate glaucoma) [BNF 2006].

E. Musculoskeletal system

Non-steroidal anti-inflammatory drug (NSAID) with history of peptic ulcer disease or
gastrointestinal bleeding, unless with concurrent istamine H2 -receptor antagonist, PPI or
misoprostol (risk of peptic ulcer relapse) [Hooper et al. 2004

NSAID with moderate-to-severe hypertension (risk of exacerbation of hypertension)
[Whelton2006].

NSAID with heart failure (risk of exacerbation of heart failure) [SlgrdateSpigest 2006].

Long-term use of NSAID (> 3 months) for symptom reef of mild osteoarthritis (simple
analgesics pref-erable and usually as effectivgp#an relief) [Altman et al. 2000].

Warfarin and NSAID together (risk of gastrointestinal bleeding) [Battistelload 2005].

NSAID with chronic renal failure * (risk of deterioration in renal function) [Cherand Harris
2005].

Long-term corticosteroids (> 3 months) as monothemgy for rheumatoid arthrtitis or
osterarthritis (risk of major systemic corticosteroid side-eff¢dislitman et al. 2000, Kwoh et
al. 2002, Lee and Weinblatt 2001].

Long-term NSAID or colchicine for chronic treatment of gout where there is no
contraindication to allopurinol (allopurinol first-choice prophylactic drug in gdiySchlesinger
2004, Terkeltaub 2004].

F. Urogenital system
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The following drug prescriptions are potentiallgppropriate in persons aged5 years of age.

1.

Bladder antimuscarinic drugs with dementia (risk of increased confusion, agitation) [Kay et
al. 2005, Staskin 2005].

Antimuscarinic drugs with chronic glaucoma (risk of acute exacerbation of glaucoma)
[Staskin2005].

Antimuscarinic drugs with chronic constipation (risk of exacerbation of constipation)
[Staskin 2005].

Antimuscarinic drugs with chronic prostatism (risk of urinary retention) [Staskin 2005].

Alpha-blockers in males with frequent incontinence i.e. one or more episodes of
incontinence daily (risk of urinary frequency andraening of incontinence) [Sarkar and Ritch
2000].

Alpha-blockers with long-term urinary catheter in situ, i.e. more than 2 months (drug not
indicated).

G. Endocrine system

1.

Glibenclamide or chlorpropamide with type 2 diabets mellitus (risk of prolonged
hypoglycemia) [Cheillah and Burge 2004].

Beta-blockers in those with diabetes mellitus andréquent hypoglycemic episodese.> 1
episode per month (risk of masking hypoglycemic stoms) [Cheillah and Burge 2004].

Estrogens with a history of breast cancer or venouthromboembolism (increased risk of
recurrence) [Beral et al. 2002, Collaborative GronpHormonal Factors in Breast Cancer 1997,
Grady and Sawaya 1998].

Estrogens without progestogen in patients with intet uterus (risk of endometrial cancer)
[Lethabyetal. 2000].

H. Drugs that adversely affect fallers

1
2
3.
4

Benzodiazepinegsedative, may cause reduced sensorium, impanba) [Tinetti 2003].
Neuroleptic drugs (may cause gait dyspraxia, parkinsonism) [Tir2203].
First-generation antihistamines(sedative, may impair sensorium) [Sutter et a0310

Vasodilator drugs with persistent postural hypoten®n, i.e. recurrent >20mmHg drop in
systolic blood pressure (risk of syncope, fall®ifizig et al. 1999].

Long-term opiates in those with recurrent falls (risk of drowsiness, postural hypotension,
vertigo) [American Geriatrics Society Panel on iesit Pain in Older Persons 2002, Leipzig et
al. 1999].

I. Analgesic drugs

Use of long-term powerful opiatese.g. morphine or fentanyl as first-line therapy mild-to-
moderate pain (World Health Organization analg&sicler not observed) [American Geriatrics
Society Panel on Persistent Pain in Older Pers068]2

Regular opiates for more than 2 weeks in those wittchronic constipation without
concurrent use of laxativegrisk of severe constipation) [Walsh 1999].
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3. Long-term opiates in those with dementia unless indated for palliative care or
management of moderate/severe chronic pain syndromgisk of exacerbation of cognitive
impairment) [American Geriatrics Society Panel endistent Pain in Older Persons 2002].

J. Duplicate drug classes

Any duplicate drug class prescription e.g. two concurrent opiates, NSAIDs, SSRIs, loapetics,
ACE inhibitors (optimization of monotherapy withia single drug class should be observed prior to
considering a new class of drug).

* Serum creatinine > 150 pumol/l, or estimated GFB0<mI/min [BNF 2006].

TABLE 2. START: Screening Tool to Alert doctors toRight, i.e. appropriate,
indicated Treatments.

START: Screening Tool to Alert doctors to Right, ie. appropriate, indicated Treatments.
These medications should be considered for peapd® years of age with the following conditions,
where no contraindication to prescription exists

A. Cardiovascular system

1. Warfarin in the presence of chronic atrial fibrillation [Hart et al. 1999, Ross et al. 2005,
Mant et al. 2007].

2. Aspirin in the presence of chronic atrial fibrillation, where warfarin is contraindicated, but
not aspirin [Hart et al. 1999, Ross et al. 2005].

3. Aspirin or clopidogrel with a documented history of atherosclerotic coronary, cerebral or
peripheral vascular disease in patients with sinughythm [Smith et al. 2006].

4. Antihypertensive therapy where systolic blood presge consistently > 160 mmHg
[Williams et al. 2004, Papademetriou et al. 200 dg et al. 2004, Trenkwalder et al. 2005].

5. Statin therapy with a documented history of coronay, cerebral or peripheral vascular
disease, where the patient’s functional status renmas independent for activities of daily
living and life expectancy is greater than 5 yearfBrown and Moussa 2003, Amarenco et al.
2004, Smith et al. 2006].

6. Angiotensin converting enzyme (ACE) inhibitor with chronic heart failure [Hunt et al.
2005].

7. ACE inhibitor following acute myocardial infarction [ACE Inhibitor Myocardial Infarction
Collaborative Group 1998, Antman et al. 2004].

8. Beta-blocker with chronic stable anging/Gibbons et al. 2003].

B. Respiratory system

1. Regular inhaled beta2-agonist or anticholinergic agnt for mild-to-moderate asthma or
COPD [Buist et al. 2006].
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START: Screening Tool to Alert doctors to Right, ie. appropriate, indicated Treatments.
These medications should be considered for peapd® years of age with the following conditions,
where no contraindication to prescription exists

2. Regular inhaled corticosteroid for moderate/severeasthma or COPD, where predicted
FEV1 < 50% [Buist et al. 2006].

3. Home continuous oxygen with documented chronic typé& respiratory failure (pO2 < 8.0
kPa, pCO2 < 6.5 kPa) or type 2 respiratory fail[p@2 < 8.0 kPa, pCO2 > 6.5 kPa) [Cranston et
al. 2005, Buist et al. 2006].

C. Central nervous system

1. L-DOPA in idiopathic Parkinson’s disease with defirite functional impairment and
resultant disability [Kurlan 1998, Danisi 2002].

2. Antidepressant drug in the presence of moderate/seve depressive symptoms lasting at
least three monthgLebowitz et al. 1997, Wilson et al. 2006].

D. Gastrointestinal system

1. Proton pump inhibitor with severe gastroesophageadcid reflux disease or peptic stricture
requiring dilation [Hungin and Raghunath 2004].

2. Fiber supplement for chronic, symptomatic diverticdar disease with constipation
[Aldoorietal.1994].

E. Musculoskeletal system

1. Disease-modifying antirheumatic drug (DMARD) with active moderate/severe rheumatoid
disease lasting > 12 weeK&woh et al. 2002].

2. Bisphosphonates in patients taking maintenance cadosteroid therapy [Buckley et al.
2001].

3. Calcium and vitamin D supplement in patients with known osteoporosigprevious fragility
fracture, acquired dorsal kyphosis) [Gass and Davhuaghes 2006].

F. Endocrine system

1. Metformin with type 2 diabetes + metabolic syndromg(in the absence of renal impairment*)
[Mooradian 1996, Johansen 1999].

2. ACE inhibitor or angiotensin receptor blocker in diabetes with nephropathy i.e. overt
urinalysis proteinuria or microalbuminuria (>30mgjfdurs) + serum biochemical renal
impairment*[Sigaletal. 2005].

3. Antiplatelet therapy in diabetes mellitus with coeisting major cardiovascular risk factors
(hypertension, hypercholesterolemia, smoking hy3tf8igal et al. 2005].

4. Statin therapy in diabetes mellitus if coexisting rajor cardiovascular risk factors present
[Sigal et al. 2005].

* Serum creatinine > 150 pmol/l, or estimated GF80<ml/min [BNF 2006].
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Appendices

2012 AGS BEERS CRITERIA FOR POTENTIALLY

INAPPROPRIATE MEDICATION USE IN OLDER ADULTS

American Geriatrics Society Updated Beers CrittaraPotentially Inappropriate
Medication Use in Older Adults. J Am Geriatr So@12. 60(4): p. 616-631

TABLE 1. 2012 AGS Beers Criteria for Potentially Inappropriate Medication Use

in Older Adults

Organ System/Therapeutic
Category/Drug(s)

Recommendation, Rationale,
Quality of Evidence (QE) & Strength of Recommendation (SR)

Anticholinergics (exclude TCASs)

First-generation antihistamines

(as single agent or as part of
combination products)

- Brompheniramine

- Carbinoxamine

- Chlorpheniramine

- Clemastine

- Cyproheptadine

- Dexbrompheniramine

- Dexchlorpheniramine

- Diphenhydramine (oral)
- Doxylamine

- Hydroxyzine

- Promethazine

- Triprolidine

Avoid.

Highly anticholinergic; clearance reduced with athed age, and
tolerance develops when used as hypnotic; increaskaf confu-
sion, dry mouth, constipation, and other anticteijic
effects/toxicity.

Use of diphenhydramine in special situations sichaute treatment
of severe allergic reaction may be appropriate.

QE = High (Hydroxyzine and Promethazine), Moderate (All others);
SR= Srong

Antiparkinson agents
- Benztropine (oral)
- Trihexyphenidyl

Avoid.

Not recommended for prevention of extrapyramidahgioms with
antipsychotics; more effective agents available fiatment of
Parkinson disease.

QE = Moderate; SR = Strong

Antispasmodics

- Belladonna alkaloids

- Clidinium-chlordiazepoxide
- Dicyclomine
-Hyoscyamine

- Propantheline

- Scopolamine

Avoid except in short-term palliative care to decrase oral
secretions.

Highly anticholinergic, uncertain effectiveness.

QE = Moderate; SR = Strong

Antithrombotics

Dipyridamole, oral short-
acting* (does not apply to the
extended-release combination
with aspirin)

Avoid.

May cause orthostatic hypotension; more effectiVermatives
available; IV form acceptable for use in cardiaess testing.

QE = Moderate; SR = Strong

Ticlopidine*

Avoid.
Safer, effective alternatives available.
QE = Moderate; SR = Strong

Anti-infective
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Organ System/Therapeutic
Category/Drug(s)

Recommendation, Rationale,
Quality of Evidence (QE) & Strength of Recommendation (SR)

Nitrofurantoin

Avoid for long-term suppression; avoid in patients with CrCl
<60 mL/min.

Potential for pulmonary toxicity; safer alternasvavailable; lack of
efficacy in patients with CrCl <60 mL/min due tcatlequate drug
concentration in the urine.

QE = Moderate; SR = Strong

Cardiovascular

Alphal blockers

Avoid use as an antihypertensive.

- Doxazosin High risk of orthostatic hypotension; not recommehdas routine
- Prazosin treatment for hypertension; alternative agents hasteerior
- Terazosin risk/benefit profile.

QE = Moderate; SR = Strong
Alpha agonists Avoid clonidine as a first-line antihypertensive. Aoid others as
- Clonidine listed.
- Guanabenz* High risk of adverse CNS effects; may cause bradiyaaand
- Guanfacine* orthostatic hypotension; not recommended as routieetment for
- Methyldopa* hypertension.

- Reserpine (>0.1 mg/day)*

QE = Low; SR= Strong

Antiarrhythmic drugs (Class
la, Ic, Il

- Amiodarone

- Dofetilide

- Dronedarone
- Flecainide

- Ibutilide

- Procainamide
- Propafenone
- Quinidine

- Sotalol

Avoid antiarrhythmic drugs as first-line treatment of atrial
fibrillation.

Data suggest that rate control yields better balasfcbenefits and
harms than rhythm control for most older adults.

Amiodarone is associated with multiple toxicitiés;luding thyroid
disease, pulmonary disorders, and QT interval pigdtion.

QE = High; SR= Srong

Disopyramide*

Avoid.

Disopyramide is a potent negative inotrope andefloee may induce
heart failure in older adults; strongly anticholigie; other
antiarrhythmic drugs preferred.

QE = Low; SR= Strong

Dronedarone

Avoid in patients with permanent atrial fibrillation or heart
failure.

Worse outcomes have been reported in patientsgakionedarone
who have permanent atrial fibrillation or heartldaé. In general,
rate control is preferred over rhythm control foria fibrillation.

QE = Moderate; SR = Strong

Digoxin >0.125 mg/day

Avoid.

In heart failure, higher dosages associated withdtitional benefit
and may increase risk of toxicity; decreased raehrance may
increase risk of toxicity.
QE = Moderate; SR = Strong

Nifedipine, immediate release*

Avoid.
Potential for hypotension; risk of precipitating eeardial ischemia.
QE = High; SR= Srong

Spironolactone >25 mg/day

Avoid in patients with heart failure or with a CrCl <30 mL/min.
In heart failure, the risk of hyperkalemia is higle older adults if
taking >25 mg/day.
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Organ System/Therapeutic
Category/Drug(s)

Recommendation, Rationale,
Quality of Evidence (QE) & Strength of Recommendation (SR)

QE = Moderate; SR = Strong

Central Nervous System

Tertiary TCAs, alone or in
combination:

- Amitriptyline

- Chlordiazepoxide-

- mitriptyline

- Clomipramine

- Doxepin >6 mg/day

- Imipramine

- Perphenazine-amitriptyline
- Trimipramine

Avoid.

Highly anticholinergic, sedating, and cause orthtsthypotension;
the safety profile of low-dose doxepin6 mg/day) is comparable to
that of placebo.

QE = High; SR= Srong

Antipsychotics, first-
(conventional) and second-
(atypical) generation(seetable
3

Avoid use for behavioral problems of dementia unles non-
pharmacologic options have failed and patient is tteat to self or
others.

Increased risk of cerebrovascular accident (strake) mortality in
persons with dementia.

QE = Moderate; SR = Strong

Thioridazine
Mesoridazine

Avoid.
Highly anticholinergic and greater risk of QT-intal prolongation.
QE = Moderate; SR = Strong

Barbiturates

- Amobarbital*

- Butabarbital*

- Butalbital

- Mephobarbital*
- Pentobarbital*
- Phenobarbital
- Secobarbital*

Avoid.

High rate of physical dependence; tolerance tqpdemefits; greater
risk of overdose at low dosages.

QE = High; SR= Srong

Benzodiazepines

Short- and intermediate-acting:
- Alprazolam

- Estazolam

- Lorazepam

- Oxazepam

- Temazepam

- Triazolam

Long-acting:

- Chlorazepate

- Chlordiazepoxide

- Chlordiazepoxide-
amitriptyline

- Clidinium-chlordiazepoxide
- Clonazepam

- Diazepam

- Flurazepam

- Quazepam

Avoid benzodiazepines (any type) for treatment of nsomnia,

agitation, or delirium.

Older adults have increased sensitivity to benzmimes and
decreased metabolism of long-acting agents. In rgénall ben-

zodiazepines increase risk of cognitive impairmeietjrium, falls,

fractures, and motor vehicle accidents in oldeftadu

May be appropriate for seizure disorders, rapid rapgement sleep
disorders, benzodiazepine withdrawal, ethanol wéhal, severe
generalized anxiety disorder, periprocedural amssth end-of-life
care.

QE = High; SR= Srong

-Chloral hydrate*

Avoid.
Tolerance occurs within 10 days and risk outweityies benefits in
light of overdose with doses only 3 times the recwmnded dose.
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Organ System/Therapeutic

Recommendation, Rationale,

Category/Drug(s) Quality of Evidence (QE) & Strength of Recommendation (SR)
QE = Low; SR= Strong
Meprobamate Avoid.

High rate of physical dependence; very sedating.
QE = Moderate; SR= Strong

Nonbenzodiazepine
hypnotics

- Eszopiclone

- Zolpidem

- Zaleplon

Avoid chronic use (>90 days)

Benzodiazepine-receptor agonists that have adesesats similar to
those of benzodiazepines in older adults (e.g.jrigiel, falls,
fractures); minimal improvement in sleep latencyg daration.

QE = Moderate; SR = Strong

Ergot mesylates*
Isoxsuprine*

Avoid.
Lack of efficacy.
QE = High; SR= Srong

Endocrine

Androgens Avoid unless indicated for moderate to severe

- Methyltestosterone* hypogonadism.

- Testosterone Potential for cardiac problems and contraindicailedmen with

prostate cancer.
QE = Moderate; SR = Weak

Desiccated thyroid

Avoid.
Concerns about cardiac effects; safer alternativagable.
QE = Low; SR= Strong

Estrogens with or without
progestins

Avoid oral and topical patch. Topical vaginal cream Acceptable
to use low-dose intravaginal estrogen for the managnent of
dyspareunia, lower urinary tract infections, and oher vaginal
symptoms.

Evidence of carcinogenic potential (breast and evetdum); lack
of cardioprotective effect and cognitive protectiorolder women.
Evidence that vaginal estrogens for treatment gfina dryness is
safe and effective in women with breast cancere@safly at dosages
of estradiol <25 mcg twice weekly.

QE = High (Oral and Patch), Moderate (Topical); SR = Strong
(Oral and Patch), Weak (Topical)

Growth hormone

Avoid, except as hormone replacemerfbllowing pituitary gland
removal.

Effect on body composition is small and associatéth edema,
arthralgia, carpal tunnel syndrome, gynecomastiguaired fasting
glucose.

QE = High; SR= Srong

Insulin, sliding scale

Avoid.

Higher risk of hypoglycemia without improvementhygperglycemia
management regardless of care setting.

QE = Moderate; SR = Strong

Megestrol

Avoid.

Minimal effect on weight; increases risk of throrntibcevents and
possibly death in older adults.

QE = Moderate; SR = Strong

Sulfonylureas, long-duration
- Chlorpropamide
- Glyburide

Avoid.

Chlorpropamide: prolonged half-life in older adultsan cause
prolonged hypoglycemia; causes SIADH

Glyburide: higher risk of severe prolonged hypogiyia in older
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Category/Drug(s)

Recommendation, Rationale,
Quality of Evidence (QE) & Strength of Recommendation (SR)

adults.
QE = High; SR= Srong

Gastrointestinal

Metoclopramide

Avoid, unless for gastroparesis.

Can cause extrapyramidal effects including tardlyskinesia; risk
may be further increased in frail older adults.

QE = Moderate; SR = Strong

Mineral oil, given orally

Avoid.

Potential for aspiration and adverse effects; sali@rnatives avail-
able.

QE = Moderate; SR = Strong

Trimethobenzamide

Avoid.

One of the least effective antiemetic drugs; carseaextrapyramidal
adverse effects.

QE = Moderate; SR = Strong

Pain Medications

Meperidine

Avoid.

Not an effective oral analgesic in dosages commasgd; may
cause neurotoxicity; safer alternatives available.

QE = High; SR= Srong

Non-COX-selective NSAIDs,
oral

- Aspirin >325 mg/day
- Diclofenac

- Diflunisal

- Etodolac

- Fenoprofen

- Ibuprofen

- Ketoprofen

- Meclofenamate

- Mefenamic acid

- Meloxicam

- Nabumetone

- Naproxen

- Oxaprozin

- Piroxicam

- Sulindac

- Tolmetin

Avoid chronic use unless other alternatives are notctfee and
patient can take gastroprotective agent (protongpunhibitor or
misoprostol).

Increases risk of Gl bleeding/peptic ulcer diseasehigh-risk
groups, including those75 years old or taking oral or parenteral
corticosteroids, anticoagulants, or antiplateletrag. Use of proton
pump inhibitor or misoprostol reduces but does elohinate risk.
Upper Gl ulcers, gross bleeding, or perforationseguby NSAIDs
occur in approximately 1% of patients treated fe6 3nonths, and in
about 2%-4% of patients treated for 1 year. Theseds continue
with longer duration of use.

QE = Moderate; SR= Strong

Indomethacin
Ketorolac, includes parenteral

Avoid.

Increases risk of Gl bleeding/peptic ulcer diseaadggh-risk groups
(See Non-COX selective NSAIDs)

Of all the NSAIDs, indomethacin has most adveréects.

QE = Moderate (Indomethacin), High (Ketorolac); SR= Strong

Pentazocine*

Avoid.

Opioid analgesic that causes CNS adverse effeutkjding confu-
sion and hallucinations, more commonly than otlecatic drugs; is
also a mixed agonist and antagonist; safer alteesmavailable.

QE = Low; SR = Strong

Skeletal muscle relaxants
- Carisoprodol

Avoid.
Most muscle relaxants poorly tolerated by olderladiecause of
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Organ System/Therapeutic
Category/Drug(s)

Recommendation, Rationale,
Quality of Evidence (QE) & Strength of Recommendation (SR)

- Chlorzoxazone

- Cyclobenzaprine
- Metaxalone

- Methocarbamol
- Orphenadrine

anticholinergic adverse effects, sedation, incréagsk of fractures;
effectiveness at dosages tolerated by older aguifgestionable.
QE = Moderate; SR = Strong

*Infrequently used drugs.

Abbreviations: ACEI, angiotensin converting-enzyimeibitors; ARB, angiotensin receptor blockers;

CNS, central nervous system; COX, cyclooxygenas€|,Creatinine clearance; Gl, gastrointestinal;

NSAIDs, nonsteroidal anti-inflammatory drugs; SIAD$yndrome of inappropriate antidiuretic hormone

secretion; SR, Strength of Recommendation; TCAsydlic antidepressants; QE, Quality of Evidence

TABLE 2. 2012 AGS Beers Criteria for Potentially Inappropriate Medication Use
in Older Adults Due to Drug-Disease or Drug-Syndrorme Interactions That May

Exacerbate the Disease or Syndrome

Disease or Drug(s)
Syndrome

Recommendation, RationaleQuality of
Evidence (QE) &  Strength of
Recommendation (SR)

Cardiovascular

Heart failure

NSAIDs and COX-2 inhibitors

Avoid.

Nondihydropyridine CCBs (avoid only Potential to promote fluid retention and/or

for systolic heart failure)

- Diltiazem
- Verapamil

Pioglitazone, rosiglitazone

Cilostazol
Dronedarone

exacerbate heart failure.

QE = Moderate (NSAIDs, CCBs,
Dronedarone), High (Thiazolidinediones
(glitazones)), Low (Cilostazol); SR =
Strong

Syncope
(AChEls)

Peripheral alpha blockers

- Doxazosin

- Prazosin

- Terazosin
Tertiary TCAs

Acetylcholinesterase inhibitors

Chlorpromazine, thioridazine, and

olanzapine

Avoid.

Increases risk of orthostatic hypotension
or bradycardia.

QE = High (Alpha blockers), Moderate
(AChEIs, TCAs and antipsychotics); SR =
Srong (AChEIs and TCAs), Weak (Alpha
blockers and antipsychotics)

Central Nervous System

Chronic seizures Bupropion

or epilepsy Chlorpromazine
Clozapine
Maprotiline
Olanzapine
Thioridazine
Thiothixene

Avoid.

Lowers seizure threshold; may be
acceptable in patients with well-controlled
seizures in whom alternative agents have
not been effective.

QE = Moderate; SR= Strong

234



Appendices

Disease or Drug(s) Recommendation, RationaleQuality of
Syndrome Evidence (QE) &  Strength of
Recommendation (SR)
Tramadol
Delirium All TCAs Avoid.
Anticholinergics(see table 4) Avoid in older adults with or at high risk
Benzodiazepines of delirium because of inducing or
Chlorpromazine worsening delirium in older adults; if
Corticosteroids discontinuing drugs used chronically,
H2-receptor antagonist taper to avoid withdrawal symptoms.
Meperidine QE = Moderate; SR= Strong
Sedative hypnotics
Thioridazine
Dementia & Anticholinergics(see table 4) Avoid.
cognitive Benzodiazepines Avoid due to adverse CNS effects.
impairment H2-receptor antagonists Avoid antipsychotics for behavioral

Zolpidem

problems of dementia unless non-

Antipsychatics, chronic and as-neededpharmacologic options have failed and

use

patient is a threat to themselves or others.
Antipsychotics are associated with an
increased risk of cerebrovascular accident
(stroke) and mortality in persons with
dementia.

QE = High; SR= Srong

History of falls
or fractures

Anticonvulsants
Antipsychotics
Benzodiazepines
Nonbenzodiazepine hypnotics

Avoid unless safer alternatives are not
available; avoid anticonvulsants except
for seizure.

Ability to produce ataxia, impaired

- Eszopiclone psychomotor function, syncope, and
- Zaleplon additional falls; shorter-acting
- Zolpidem benzodiazepines are not safer than long-
TCAsS/SSRIs acting ones.
QE = High; SR= Srong
Insomnia Oral decongestants Avoid.
- Pseudoephedrine CNS stimulant effects.
- Phenylephrine Stimulants QE = Moderate; SR= Strong
- Amphetamine
- Methylphenidate
- Pemoline Theobromines
- Theophylline
- Caffeine
Parkinson’s All antipsychotics ¢eetable 3, except  Avoid.
disease for quetiapine and clozapine) Dopamine receptor antagonists with

Antiemetics

- Metoclopramide
- Prochlorperazine
- Promethazine

potential to  worsen  parkinsonian
symptoms.

Quetiapine and clozapine appear to be less
likely to precipitate worsening of
Parkinson disease.

QE = Moderate; SR= Strong

Gastrointestinal

Chronic
constipation

Oral antimuscarinics for urinary
incontinence

Avoid unless no other alternatives.
Can worsen constipation; agents for
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Disease or
Syndrome

Drug(s)

Recommendation, RationaleQuality of
Evidence (QE) &  Strength of
Recommendation (SR)

- Darifenacin,

- Fesoterodine

- Oxybutynin (oral)

- Solifenacin

- Tolterodine

- Trospium

Nondihydropyridine CCB

- Diltiazem

- Verapamil

First-generation antihistamines as

single agent or part of combination

products

- Brompheniramine (various)
- Carbinoxamine

- Chlorpheniramine

- Clemastine (various)

- Cyproheptadine

- Dexbrompheniramine

- Dexchlorpheniramine (various)
- Diphenhydramine

- Doxylamine

- Hydroxyzine

- Promethazine

- Triprolidine
Anticholinergics/antispasmodi¢see
table 4)

- Antipsychotics

- Belladonna alkaloids

- Clidinium-chlordiazepoxide
- Dicyclomine

- Hyoscyamine

- Propantheline

- Scopolamine

- Tertiary TCAs (amitriptyline, clomip-

ramine, doxepin, imipramine, and
trimipramine)

urinary incontinence: antimuscarinics
overall differ in incidence of constipation;
response variable; consider alternative
agent if constipation develops.

QE = High (For Urinary Incontinence),
Moderate/Low (All Others); SR= Strong

History of
gastric or
duodenal ulcers

Aspirin (>325 mg/day)
Non—COX-2 selective NSAIDs

Avoid unless other alternatives are not
effective and patient can take
gastroprotective agent (proton-pump
inhibitor or misoprostol).

May exacerbate existing ulcers or cause
new/additional ulcers.

QE = Moderate; SR= Strong

Kidney/Urinary Tract

Chronic kidney

NSAIDs

Avoid.

disease stages IV Triamterene (alone or in combination) May increase risk of kidney injury.

and V

May increase risk of acute kidney injury.
QE = Moderate (NSAIDs), Low
(Trianmterene); SR = Srong (NSAIDs),
Weak (Triamterene)
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Disease or Drug(s) Recommendation, RationaleQuality of

Syndrome Evidence (QE) &  Strength of
Recommendation (SR)

Urinary Estrogen oral and transdermal Avoid in women.

incontinence (all
types) in women

(excludes intravaginal estrogen)

Aggravation of incontinence.
QE = High; SR= Srong

Lower urinary
tract symptoms,
benign prostatic
hyperplasia

Inhaled anticholinergic agents
Strongly anticholinergic drugs, except May decrease urinary flow and cause
antimuscarinics for urinary

Avoid in men.

urinary retention.

incontinence (see Table 9 for completeQE = Moderate; SR = Strong (Inhaled

list).

agents), Weak (All others)

Stress or mixed
urinary in-
continence

Alpha-blockers

Avoid in women.

- Doxazosin Aggravation of incontinence
- Prazosin QE = Moderate; SR= Strong
- Terazosina

Abbreviations: CCBs, calcium channel blockers; AGhEcetylcholinesterase inhibitors; CNS, central

nervous system; COX, cyclooxygenase; NSAIDs, noogtal anti-inflammatory drugs; SR, Strength of

Recommendation; SSRIs, selective serotonin reupidtieitors; TCAS, tricyclic antidepressants; QE,

Quality of Evidence

TABLE 3. 2012 AGS Beers Criteria for Potentially Inappropriate Medications to
Be Used with Caution in Older Adults

Drug(s)

Recommendation, Rationale,
Quality of Evidence (QE) & Strength of Recommendation (SR)

Aspirin for primary preven-
tion of cardiac events

Dabigatran

Prasugrel

Antipsychotics
Carbamazepine
Carboplatin
Cisplatin
Mirtazapine
SNRIs

SSRIs

TCAs
Vincristine
Vasodilators

Use with caution in adults>80 years old.

Lack of evidence of benefit versus risk in indivads>80 years old.
QE = Low; SR = Weak

Use with caution in adults>75 years old or if CrCl <30 mL/min.
Increased risk of bleeding compared with warfanimdults>75 years
old; lack of evidence for efficacy and safety iigats with CrCl <30
mL/min

QE = Moderate; SR = Weak

Use with caution in adults>75 years old.

Greater risk of bleeding in older adults; risk nimeyoffset by benefit in
highest-risk older patients (eg, those with prigtogardial infarction or
diabetes).

QE = Moderate; SR = Weak

Use with caution.

May exacerbate or cause SIADH or hyponatremia; teeaonitor
sodium level closely when starting or changing desan older adults
due to increased risk.

QE = Moderate; SR = Strong

Use with caution.
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May exacerbate episodes of syncope in individudls mistory of
syncope.
QE = Moderate; SR = Weak

Abbreviations: CrCl, creatinine clearance; SIADkhdrome of inappropriate antidiuretic hormone

secretion; SSRIs, selective serotonin reuptakéittts; SNRIs, serotonin—norepinephrine reuptake

inhibitors; SR, Strength of Recommendation; TCAsytlic antidepressants; QE, Quality of Evidence

TABLE 4. First- and second generation Antipsychotis

First-Generation
(Conventional) Agents

Second-Generation
(Atypical) Agents

Chlorpromazine
Fluphenazine
Haloperidol
Loxapine
Molindone
Perphenazine
Pimozide
Promazine
Thioridazine
Thiothixene
Trifluoperazine
Triflupromazine

Aripiprazole
Asenapine
Clozapine
lloperidone
Lurasidone
Olanzapine
Paliperidone
Quetiapine
Risperidone
Ziprasidone
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TABLE 5. Drugs with strong anticholinergic properties

Antiparkinson agents
Benztropine

Trihexyphenidyl

Antidepressants

Amitriptyline Imipramine
Amoxapine Nortriptyline
Clomipramine Paroxetine
Desipramine Protriptyline

Doxepin Trimipramine

Antimuscarinics
(urinary incontinence)

Darifenacin Solifenacin
Fesoterodine Tolterodine
Flavoxate Trospium
Oxybutynin
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SUMMARY

The prescription of medicines is a fundamental comept of the care of older
people, but evidence suggests that the use of medién this population is often
inappropriate. The STOPP (Screening Tool of Oldmsén’s Prescriptions) & START
(Screening Tool to Alert doctors to Right Treatmenobl aims to assess and improve
the appropriateness of prescriptions for older peophis thesis explores the use of
STOPP&START, using three different but complemeni@pproaches: measurements
taken using the tool ("how much" inappropriate prggions are detected?), the validity
of the tool ("how valid" is the tool?), and use tbke tool as a means of optimising
prescribing ("how better"? Is prescription apprafgness improved through use of the
tool? ). This work illustrates the strengths ameitations of the use of STOPP&START
and offers perspectives for future improvementpyrapriateness of treatment in older

patients.

“How much?”

We applied STOPP&START to two different cohortsotifer patients: 302 frail
older patients who were being admitted to hospitel 567 patients aged 80 and older
in primary care. Inappropriate prescribing appeat@doe highly frequent in both
populations. Over half of patients were being pibsd at least one inappropriate
medication, according to STOPP and had at least inappropriate prescribing
omission, according to START. There are three majeas where improvement efforts
should be targeted: drugs associated with fallsiogufractures (psychotropic drugs
increasing the risk of falls or lack of calcium avithmin D for bone protection), drugs
used for the prevention of cardiovascular diseagech are often overused in primary
prevention and underprescribed in secondary prsrentand anticoagulant drugs
prescribed for atrial fibrillation.

“How valid?”

The validity of the tool was assessed using sevepgroaches. First, we
compared this tool with another frequently used:ttite Beers list. STOPP criteria

were compared with the most recent update of therBeriteria. Both lists address the
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overuse of inappropriate medications. Second, éxpand general practitioners
discussed the clinical relevance of the treatmewdifitations recommended by
STOPP&START. There was agreement on the importaheedressing the three areas
listed above. Interestingly, when comorbidities dadctional status were taken into
account, some of the instances of potentially ingypate prescribing detected by
STOPP or START appeared to become appropriate. fihding highlights the
importance of considering the patient as a wholerwperforming a medication review.
The third approach involved asking general pramiérs to share their views on the use
of the tool in their daily practice, either as pafta focus group or by completing a
survey guestionnaire. General practitioners ar&éyepotential users of the tool, due to
their broader knowledge of the patient's situatibhe general practitioners surveyed
considered the tool to be useful and to increasie #wareness of the issues associated
with prescribing for older people. However, thegoatonsidered the tool to be too time-
consuming and insisted on the potential usefuloégstegrating STOPP&START into
a clinical decision support system. Finally, weeasged the number of times that
inappropriate prescribing according to STOPP&STAR@s potentially related to
hospital admissions in frail older inpatients. Talality of a tool to prevent adverse
outcomes is a critical aspect of its validity. Weurid that inappropriate prescribing
according to STOPP&START was potentially relatedhéspital admissions in 27% of
frail older inpatients. This observation would seggthat the future application of
STOPP&START as a preventive measure should be eaged.

“How better?”

Finally, we performed a prospective controlled gtiud determine the tool's
potential for improving the appropriateness of présng. The systematic use of
STOPP, followed by counselling by the inpatient igfeic consultation team
successfully decreased inappropriate prescribinigoapital discharge, and this effect
remained one year after discharge. However, furihggrovements are necessary.
Hospital admission is a good opportunity to reviaedications, but collaborating with
and empowering general practitioners remains essemtthe management of geriatric

patients.
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Should we STOPP&START?

The usefulness of STOPP&START for screening chrdnigy regimens of older
patients looks promising. However, the single aggtion of the tool cannot be
recommended, as the validity of the assessmentaimsnunclear. STOPP&START
appears to have potential as a tool to help withléementing medication review in
clinical practice, as part of a multidimensiondbef to improve the appropriateness of

prescribing that should include a global assessroktite patient and a collaborative,
multidisciplinary approach.
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RESUME

Bien que la prescription médicamenteuse soit umeposante fondamentale du
soin des personnes agées, divers témoignages engggue I'utilisation de
médicaments dans cette population est souvent iopp@e. L'outii STOPP&START
(Screening Tool of Older Person's Prescriptionscge8ning Tool to Alert doctors to
Right Treatment) vise a évaluer et a améliorerdtpdition des médicaments prescrits
aux personnes agées. Cette thése explore I'utlisde STOPP&START en utilisant
trois approches différentes et complémentaireda I$alisation de mesures au moyen
de l'outil en question ("combien?" de prescriptioreppropriées sont détectées), 2) un
questionnement sur la validité de l'outil ("valé&fit du contenu de l'outil et des mesures
effectuées grace a celui-ci), 3) ainsi que l'wtiesn de I'outii comme support a
I'optimisation de la prescription ("amélioration@& la prescription grace a l'utilisation
de [l'outil). Ce travail illustre aussi bien les des que les limitations de ['outil
STOPP&START et offre des perspectives pratiquesnigua I'amélioration de

'adéquation des traitements des patients ageés.

1. "Combien?"

Nous avons appliqué STOPP&START aux traitements ddex groupes
différents de patients agés: 302 patients agémagilds en hbpital, et 567 patients de
plus de 80 ans recrutés en médecine générale. Dasisdeux populations, des
prescriptions inappropriées ont frequemment étéctiées. Plus d'un patient sur deux
avait au moins un médicament inapproprié selon ST@Pplus d’'un patient sur deux
au moins une omission inappropriée selon START.isTdbmaines devraient étre
prioritairement visés pour améliorer la prescriptites médicaments impliqués dans
des chutes avec fracture (diminution des meédicanpeychotropes augmentant le
risque de chute, et prescription de protection ws=ge la prévention cardiovasculaire
(souvent utilisée en exceés en prévention primairesais-utilisée en prévention

secondaire) et le traitement par anticoagulants tafibrillation auriculaire.
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2 °"Validité?"

La validité de l'outil a été évaluée de plusieuranmres. Nous avons d'abord
confronté cet outil a un autre fréquemment utilies: criteres de Beers. Les listes de
STOPP et Beers, détectent les médicaments inap@sopar excés. Une comparaison
de la sensibilité de ces deux liste a été effectAéeun outil ne s’est avéré surpasser
lautre. Deuxiémement, des experts et des médegameralistes ont discuté la
pertinence clinique de modifier le traitement se®WMOPP&START. Il y avait accord
sur l'importance majeure d’aborder les trois domsimentionnés ci-dessus. Notons que
certaines prescriptions potentiellement inappr@srié selon STOPP&START
apparaissaient appropriées en prenant en compterasrbidités et le statut fonctionnel
du patient. Cette observation met en évidence dmapce de considérer et de connaitre
le patient de maniere globale lors du passage emerede son traitement
médicamenteux. Troisiemement, nous avons demanxléng@adecins généralistes de
partager leurs avis sur l'utilisation de l'outil GHP&START dans leur pratique
journaliere — étant donné leur connaissance globalda situation du patient, les
médecins généralistes sont potentiellement lesatiéurs privilégiés de I'outil. Ceci a
éte réalisé dans des groupes de discussion oyendant a un questionnaire d'enquéte.
Selon les médecins généralistes, l'outil est @iles rend davantage conscients de la
particularité des prescriptions pour les persoragg=es. lIs considerent cependant que
I'outil prend trop de temps a l'utilisation, et dnsisté sur l'intérét éventuel d'intégrer
STOPP&START a un systeme de prescription médiagsfterrmatisée. Finalement, un
aspect important de la validité d'un outil est apacité a prévenir des événements
défavorables. Une prescription inappropriee selonTORP&START  était
potentiellement liée a I'admission a I'hbpital @92 des patients agés et fragiles. Cette
observation encourage a la future application dOFH&START en tant que mesure

préventive.

3 °"Amélioration?”

Finalement, nous avons réalisé une étude pourrdigier le potentiel de 'outil &
améliorer l'adéquation des prescriptions. L'utiisa systématigue de STOPP,
combinée a un suivi par I'équipe de liaison géga#&, a diminué avec succes les

prescriptions inappropriées a la sortie de I'hdpltaffet perdurait un an apres la sortie.
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L'admission hospitaliéere constitue donc une bonmgpodunité pour revoir la
prescription des médicaments habituels du patiegE. &Des améliorations
supplémentaires demeurent cependant nécessaires qimanir des traitements
médicamenteux optimaux a la sortie de I'hopital.collaboration avec les médecins
généralistes et leur autorité restent essentidlies la gestion des médicaments chez les

patients gériatriques.

Devrions-nous utiliser STOPP&START ?

L'utilisation de STOPP&START pour passer en reviwes ltraitements
médicamenteux chroniques des patients agés estefiemuse. Cependant, son
application comme outil unique ne serait pas recandgée, car la validité du contenu
de l'outil et des mesures effectuées avec celuliest pas encore établie. L'utilisation de
STOPP&START s'integre parfaitement dans une appgroatultidimensionnelle,
incluant une évaluation globale du patient et unlialoration multidisciplinaire, pour

améliorer 'adéquation des prescriptions aux peresragees.
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