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1. Introduction

Appropriateness
 

of prescribing



WhatWhat
 

isis
 

appropriateappropriate
 

prescribingprescribing??



 

A prescription A prescription thatthat
 

maximises maximises efficacyefficacy
 

and and 
safetysafety, minimises , minimises costscosts, and respects , and respects patientpatient’’ss

 choiceschoices. . (Barber N. (Barber N. PharmPharm

 

J 1996;257:289J 1996;257:289--91)91)



 

««
 

PharmacologicalPharmacological
 

appropriatenessappropriateness
 

»»


 

OnlyOnly
 

1 dimension1 dimension



 

OtherOther
 

dimensionsdimensions


 

WhatWhat
 

the patient the patient wantswants


 

The The ««
 

generalgeneral
 

goodgood
 

»»



WhatWhat
 

isis
 

appropriateappropriate
 

prescribingprescribing??



 

More More complexcomplex
 

thanthan
 

for for youngeryounger
 

patientspatients


 

ComorbiditiesComorbidities
 

and and polymedicationpolymedication


 

PK/PD changesPK/PD changes


 

PhysicalPhysical/cognitive /cognitive impairmentimpairment


 

Limited Limited clinicalclinical
 

evidenceevidence


 

Goals of Goals of treatmenttreatment
 

mightmight
 

differdiffer


 

……





 
Primary

 
care clinicians’

 
experiences

 
with

 treatment
 

decision
 

making
 

for older
 persons

 
with

 
multiple comorbidities



 

To improve
 

decision
 

making, clinicians
 

need:


 

More data


 

Alternative guidelines


 

Approches to reconciling
 

their
 

own
 

and their
 patients’

 
priorities



 

An altered
 

reimbursment
 

system


 

The support of their
 

subspecialist
 

colleagues

Fried

 

et al. Arch

 

Intern

 

Med 2011;171:75-80.





 

PrescribingPrescribing
 

more more drugsdrugs
 

thanthan
 

are are clinicallyclinically
 indicatedindicated

CategoriesCategories
 

of of inappropriateinappropriate
 

prescribingprescribing

MIS-



 

InappropriateInappropriate
 

withwith
 

regard to:regard to:


 

ChoiceChoice
 

of of medicinemedicine


 

DosageDosage


 

DurationDuration


 

ModalitiesModalities
 

of administrationof administration


 

Drug interactions (/Drug interactions (/drugdrug
 

or /or /diseasedisease))


 

CostCost

UNDER-

 

Failure
 

to prescribe
 

drugs
 

that
 

are needed

OVER-



Instruments and measures: why
 

for?



 
Research


 

Descriptive 


 

Evaluative 


 
Education and training 



 
Clinical

 
practice



 
Other

 
uses



 

Accreditation


 

Reimbursment


 

…



2. Measurement

Existing
 

instruments
Predictive

 
validity



Instruments: main Instruments: main characteristicscharacteristics



 

ExplicitExplicit


 

CriterionCriterion--basedbased


 

< < reviewsreviews, , 
consensus, expertsconsensus, experts



 

Focus on Focus on 
drugsdrugs//diseasesdiseases



 

ProcessProcess


 

Prescription accords Prescription accords 
withwith

 
acceptedaccepted

 standardsstandards


 

ShouldShould
 

have causal have causal 
links to important links to important 
outcomesoutcomes



 

ImplicitImplicit


 

JudgmentJudgment--basedbased


 

Focus on the Focus on the 
patientpatient



 

OutcomeOutcome


 

IndicatorsIndicators
 

of of 
adverse adverse outcomesoutcomes





 

ExplicitExplicit



 

ProcessProcess



 

ImplicitImplicit



 

OutcomeOutcome

- LA-BZD
- LA-BZD in 
patients with

 

fall

Patient with

 

LA-BZD for 
insomnia

 

for 5 years, 
other

 

risk

 

factors

 

for fall, 
patient open to attempt

 progressive 
discontinuation

Admission to hospital

 

for 
fall

 

and patient taking

 

a 
LA-BZD

ExampleExample

Patient with

 

a fall; 
evaluation

 

to decide

 whether

 

a medication

 contributed



Explicit instrumentsExplicit instruments



 
The The BeersBeers’’

 
criteriacriteria



 

PotentiallyPotentially
 

inappropriateinappropriate
 

medicationsmedications
 

in in 
olderolder

 
adultsadults

 
(n=68)(n=68)



 

DrugsDrugs
 

to to avoidavoid, , risksrisks
 

> > benefitsbenefits


 

DrugsDrugs
 

––
 

drugsdrugs
 

in certain in certain diseasesdiseases


 

O/MO/M

Beers

 

et al., Arch

 

Int Med 1991;151:1825-32 –

 

Arch

 

Int Med 1997;157:1531 and 2003;163:2716-24



Drugs Drugs 
--

 

AmitriptylineAmitriptyline
--

 

Diazepam, Diazepam, flurazepamflurazepam, , 
clorazepateclorazepate,,……

--

 

PropoxyphenePropoxyphene
--

 

TiclopidineTiclopidine, , DipyridamoleDipyridamole
--

 

AmiodaroneAmiodarone
--

 

FluoxetineFluoxetine
--

 

LorazLoraz.>3 mg, .>3 mg, alprazalpraz.>2mg.>2mg
--

 

VKA + aspirin / NSAIDVKA + aspirin / NSAID
--

 

……

DrugsDrugs--diseasesdiseases
--

 

BZD BZD --

 

depression, falls, depression, falls, 
urinary incontinence, urinary incontinence, 
COPDCOPD

--

 

AnticholinergicsAnticholinergics

 

––

 

urinary urinary 
retention, chronic retention, chronic 
constipation, cognitive constipation, cognitive 
impairmentimpairment

--

 

……

Explicit instrumentsExplicit instruments



 
The The BeersBeers’’

 
criteriacriteria



Explicit instrumentsExplicit instruments



 
The The BeersBeers’’

 
criteriacriteria

-
 

Some
 

drugs
 

controversial
- Many

 
drugs

 
not available

 
in Europe

-
 

Only
 

2 aspects of inappropriate
 prescribing

Beers

 

et al., Arch

 

Int Med 1991;151:1825-32 –

 

Arch

 

Int Med 1997;157:1531 and 2003;163:2716-24

☹

☺ - Easy
 

and rapid
 

to use

- Data available
 

in administrative databases





 

Cross-sectional
 

study; 2707 patients receiving
 

home 
care in 8 Europan

 
coutries

Fialova

 

et al. JAMA 2005;293:1348-58



Chang and Chan. Drugs

 

Aging

 

2010;27:947-57

Other
 

explicit criteria
 

of inappropriate
 

medications



Additional
 

«
 

European
 

Beers
 

criteria
 

»



 

Germany: Priscus
 

list
 

(Holt S et al, 2010)



 

83 potentially
 

inappropriate
 

medications



 

Italy
 

(Maio V et al., J Clin Pharm

 

Ther

 

2010)



 

23 inappropriate
 

medications


 

Prevalence, retrospective
 

cohort
 

of 
outpatients

 
: 25.8% 



 

Portugal (Soares et al, 2008)



Explicit instrumentsExplicit instruments



 
The ACOVE The ACOVE criteriacriteria


 

AssessingAssessing
 

Care Of the Care Of the VulnerableVulnerable
 

ElderElder


 

68 68 medicationmedication--relatedrelated
 

indicatorsindicators


 

IfIf……
 

thenthen……
 

((unlessunless……))


 

O/U/MO/U/M

Wenger

 

and Shekelle

 

Ann Intern

 

Med 2001;135:642-6



ACOVE criteriaACOVE criteria



 

Continuity of careContinuity of care


 

DementiaDementia


 

DepressionDepression


 

Diabetes mellitusDiabetes mellitus


 

EndEnd--ofof--life carelife care


 

Falls and mobility disordersFalls and mobility disorders


 

Hearing impairmentHearing impairment


 

Heart failureHeart failure


 

Hospital careHospital care


 

HypertensionHypertension


 

IschaemicIschaemic

 

heart diseaseheart disease



 

MalnutritionMalnutrition


 

Medication managementMedication management


 

OsteoarthritisOsteoarthritis


 

OsteoporosisOsteoporosis


 

Pain managementPain management


 

Pneumonia and influenzaPneumonia and influenza


 

Pressure ulcersPressure ulcers


 

Screening and preventionScreening and prevention


 

Stroke and Stroke and atrialatrial

 

fibrillationfibrillation


 

Urinary incontinenceUrinary incontinence


 

Vision impairmentVision impairment

Domains of care taken into consideration



ACOVE criteria: examplesACOVE criteria: examples



 

Prescribing indicated medicationsPrescribing indicated medications


 

--blocker for patient with heart failureblocker for patient with heart failure


 

Daily aspirin therapy for patients with diabetesDaily aspirin therapy for patients with diabetes



 

Avoiding inappropriate medicationsAvoiding inappropriate medications


 

Avoid strongly Avoid strongly anticholinergicsanticholinergics

 

medications if alternative existsmedications if alternative exists



 

Education, continuity and documentationEducation, continuity and documentation


 

Drug regimen review at least annuallyDrug regimen review at least annually



 

Medication monitoringMedication monitoring


 

FollowFollow--up of response to newly started longup of response to newly started long--term therapy term therapy 
within 6 monthswithin 6 months



 

INR checked within 4 days after starting therapyINR checked within 4 days after starting therapy



ACOVE ACOVE criteriacriteria



 
Pros and consPros and cons

- Operationalisability☹

☺ - Geriatric
 

conditions included

-
 

Encompass
 

Tx, prevention, monitoring, 
education

 
and documentation

-
 

Applicable to patients with
 

dementia
 

and 
poor

 
prognosis



ACOVE ACOVE criteriacriteria: : whatwhat
 

about Europe?about Europe?



 

UK UK ((SteelSteel

 

et al. QSHC 2004;13:260et al. QSHC 2004;13:260--4)4)



 

NetherlandsNetherlands
 

(1) (1) (van der (van der PloegPloeg

 

et al., QSHC 2008;17:291et al., QSHC 2008;17:291--5)5)



 

NetherlandsNetherlands
 

(2) (2) ((WierengaWierenga

 

et al. et al. DrugsDrugs

 

AgingAging

 

2011;28:2952011;28:295--

 
304)304)



 

DevelopmentDevelopment
 

and validation of a set of and validation of a set of explicitelyexplicitely
 phrasedphrased

 
QIsQIs, , basedbased

 
on the native ACOVE on the native ACOVE 

criteriacriteria


 

Setting: Setting: elderlyelderly
 

hospitalizedhospitalized
 

patients in the patients in the 
NertherlandsNertherlands



 

49 ACOVE49 ACOVE--derivedderived
 

criteriacriteria
 

+ 39 new + 39 new QIsQIs


 

InterInter--rater rater reliabilityreliability: excellent: excellent



Wierenga

 

et al. Drugs

 

Aging

 

2011;28:295-304



Explicit instrumentsExplicit instruments



 
The STOPP / START The STOPP / START criteriacriteria


 

Screening Screening tooltool
 

of of olderolder
 

personspersons’’
 

potentiallypotentially
 inappropriateinappropriate

 
prescriptions (STOPP)prescriptions (STOPP)



 

65 65 criteriacriteria, O/M, O/M


 

33 not 33 not foundfound
 

in in BeersBeers’’
 

criteriacriteria



 

Screening Screening tooltool
 

to to alertalert
 

doctorsdoctors
 

to the right to the right 
treatmenttreatment

 
(START)(START)



 

22 22 criteriacriteria, U, U

Gallagher

 

et al. Int J Clin Pharmacol

 

Ther

 

2008;46:72-83





 
The STOPP/START The STOPP/START criteriacriteria: : examplesexamples

Gallagher

 

et al. Int J Clin Pharmacol

 

Ther

 

2008;46:72-83

STOPPSTOPP
--

 

Aspirin > 150mg/dAspirin > 150mg/d
--

 

SSRI with a history of clinically significant SSRI with a history of clinically significant hyponatremiahyponatremia
--

 

PPI for peptic ulcer disease at full therapeutic dosage for > 8 PPI for peptic ulcer disease at full therapeutic dosage for > 8 wkswks
--

 

Benzodiazepines in patients with recurrent fallsBenzodiazepines in patients with recurrent falls
--

 

GlibenclamideGlibenclamide

 

or or chlorpropamidechlorpropamide

 

with type 2 diabetes mellituswith type 2 diabetes mellitus

STARTSTART
--

 

Antidepressant drug in MoAntidepressant drug in Mo--Se depressive symptoms lasting Se depressive symptoms lasting ≥≥

 

3 3 
monthsmonths

--

 

Antihypertensive therapy where SBP consistently>160 mmHgAntihypertensive therapy where SBP consistently>160 mmHg
--

 

AntiplateletAntiplatelet

 

therapy in diabetes if one or more cotherapy in diabetes if one or more co--existing major existing major 
cardiovascular risk factor presentcardiovascular risk factor present



STOPP / START STOPP / START criteriacriteria



 
Reliability


 

Inter-rater (Ryan et al., Ann Pharmacother

 

2009)



 

Hospital
 

and community
 

pharmacists


 

Good reliability



Explicit criteria: similarities
 

and 
differences



 

Similarities


 

LA-BZD and TCAs


 

1st gen
 

antiH1, digoxin, dipyridamole


 

BZD and falls, antichol
 

and urinary
 

retention,…



 

Differences


 

Many! 


 

Reasons


 

Medication

 

availability

 

and prescribing

 

patterns


 

Differing

 

opinions

Chang and Chan. Drugs

 

Aging

 

2010;27:947-57



There is a role for inappropriate prescribing screening 
tools in everyday clinical practice.

They should enhance, not replace good clinical 
judgement. 

(Hamilton et al., BMC Geriatrics 2009;9:5)

Explicit Explicit toolstools in in clinicalclinical practice: practice: 
taketake home messagehome message



Can explicit Can explicit indicatorsindicators bebe transferredtransferred 
betweenbetween countries?countries?



 

Yes, to some
 

extent, BUT:


 

Need
 

for going
 

through
 

a process
 

of modification 
and contextualisation



ImplicitImplicit
 

instrumentsinstruments



 
The The MedicationMedication

 
AppropriatenessAppropriateness

 
Index (MAI)Index (MAI)



 

10 questions per 10 questions per drugdrug

Hanlon et al. Am J Med 1996;100:428-37

1.

 

Valid

 

indication?
2.

 

Appropriate

 

choice?
3.

 

Correct dose?
4.

 

Modalities

 

of treatment

 

correct?
5.

 

Modalities

 

of treatment

 

practical?
6.

 

Clin. significant

 

drug-drug

 

interactions?
7.

 

Clin. significant

 

drug-disease

 

interactions?
8.

 

Duplication?
9.

 

Appropriate

 

duration?
10.Cost?



ImplicitImplicit
 

instrumentsinstruments



 
The MAIThe MAI

- Time consuming

- Knowledge-dependent

Beers

 

et al., Arch

 

Int Med 1991;151:1825-32 –

 

Arch

 

Int Med 1997;157:1531 and 2003;163:2716-24

☹

☺ - Comprehensive
 

and systematic

-
 

Includes
 

operational
 

definitions, explicit 
instructions, and examples

- Valid
 

and reliable

- Excellent educational
 

«
 

tool
 

»
 

for students



Explicit vs Explicit vs implicitimplicit
 

: agreement?: agreement?



 

256 outpatients, ≥5 medications


 

Explicit evaluation: Beers


 

Implicit
 

evaluation: physician
 

+ 
pharmacist



 

=0.10-014  Disagreement!


 

61% of Beers’
 

drugs
 

not problematic
 according

 
to expert evaluation

Steinman

 

et al., Arch

 

Intern

 

Med 2009;169:1326-32

«
 

Although
 

drug-to-avoid
 

criteria
 

are useful
 

as guides for 
initial prescribing

 
decisions, they

 
are insufficiently

 
accurate

 to use as stand-alone
 

measures
 

of prescribing
 

quality.
 

»



Explicit vs Explicit vs implicitimplicit
 

: agreement?: agreement?

Steinman

 

et al., Arch

 

Intern

 

Med 2009;169:1326-32

«
 

Although
 

drug-to-avoid
 

criteria
 

are useful
 

as guides for 
initial prescribing

 
decisions, they

 
are insufficiently

 
accurate

 to use as stand-alone
 

measures
 

of prescribing
 

quality.
 

»



2. Measurement

Existing
 

instruments
Predictive

 
validity



Is there
 

a link
 

between
 

process
 measures

 
and adverse health

 outcomes?



 

Mortality


 

Morbidity: hospital
 

(re)admission, 
adverse drug

 
events,…



 

Cost


 

Quality-of-life



Predictive
 

validity



 
Tableau du Lancet

Spinewine et al., Lancet 2007;370:173-84.Spinewine et al., Lancet 2007;370:173-84



Predictive
 

validity

The evidence
 

is
 

mixed and contradictory that
 inappropriate

 
prescribing, defined

 
by process

 
measures, is

 associated
 

with
 

adverse patient outcomes. No clear
 conclusions can

 
be

 
made about predictive

 
validity

Questions:
 -

 
Do current

 
instruments measure

 
«

 
the wrong

 
things

 
»?

 -
 

Is it
 

the design of studies
 

that
 

need
 

to be
 

strengthened?

Spinewine et al., Lancet 2007;370:173-84.



Reference Sample Indicator Outcome Assoc-

 iation
Albert et al., 
2010

7459 retirees, 
USA

Beers

 

2003 & 
NCQA

Hospital

 
admission 

+

Dedhiya

 

et al., 
2010

7594 NH 
residents, USA

Beers

 

2003 Hospital

 
admission and 
mortality

+

Lai et al., 2009 5741 outpatients, 
Taiwan

Beers

 

2003 ED visits

 

and 
hospital

 

adm.
+

Ruggiero et al., 
2010

1716 NH 
residents, Italy

Beers

 

2003 Hospital

 
admission

+

Lund et al., 2010 236 outpatients, 
USA

Beers

 

2003
(modified)MAI

ADE +/-

Predictive
 

validity: recent
 

evidence



Reference Sample Indicator Outcome Assoc-

 iation
Berdot

 

et al., 
2009

6343 outpatients, 
France

Beers

 

2003 
and Laroche

Falls +

Chrischilles

 

et 
al., 2009

626 outpatients, 
USA

Beers

 

1997 + 
dupli and DDI

Self-reported

 
ADE

+

Shiyanbola

 

and 
Farris, 2010

874 outpatients, 
USA

Beers

 

2003 
and ACOVE

Self-reported

 
ADE

-

Lund et al., 2010 236 outpatients, 
USA

Beers

 

2003
(modified)MAI

ADE +/-

Predictive
 

validity: recent
 

evidence



3. Conclusion



Existing
 

measures



 

No ideal
 

measure


 

Choice
 

should
 

depend
 

on study
 

objectives and 
available

 
data



 

Discourage
 

measures
 

that
 

rely
 

exclusively
 

on 
drug

 
data



 

Encourage the use of instruments addressing
 several

 
dimensions of appropriateness



JAGS 2007;55:658-65



 

AlmostAlmost

 

60% of prescriptions: 1 60% of prescriptions: 1 inappropriateinappropriate

 

ratingrating


 

30% of patients 30% of patients werewere

 

takingtaking

 

1 1 drugdrug--toto--avoidavoid


 

UnderUnder--prescribingprescribing

 

in 50% of patientsin 50% of patients



 

OR (95%CI) for OR (95%CI) for havinghaving
 

≥≥1 1 improvementimprovement
 

from admission from admission 
to to dischargedischarge

 
in the intervention group in the intervention group comparedcompared

 
withwith

 
the the 

control groupcontrol group


 

MAIMAI

 

9.1  (4.29.1  (4.2--21.6)21.6)


 

DrugDrug--toto--avoidavoid

 

0.6  (0.30.6  (0.3--1.1)1.1)


 

UnderuseUnderuse

 

(ACOVE (ACOVE criteriacriteria))

 

6.1  (2.26.1  (2.2--17.0)17.0)



 

Trend Trend towardtoward
 

decreaseddecreased
 

rates of rates of mortalitymortality
 

and and visitsvisits
 

to to 
the emergency the emergency departmentdepartment



Perspectives



 
Predictive

 
validity: 



 

Need
 

more evaluation, especially
 

re:


 

instruments other
 

than
 

the Beers
 

criteria


 

Quality
 

of life and cost



 
Instruments


 

More European
 

data needed


 

Patient or caregiver’s
 

perspective?



ThankThank
 

youyou
 

for for 
youryour

 
attentionattention
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