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Introduction

This introduction describes a number of topicsteeldo medication safety for the elderly
and it gives an overview of the literature concegnthese subjects. It also provides an
outline of the studies we performed in our resegiobject with the aim to improve
medication safety in the elderly.

Medication safety
Patient safety is a relevant topic since the pabbo of the report "To err is Human” of
the Institute Of Medicine This report showed that the health care systethénUnited
States is not as safe as it should be, and givesm@endations for improvement. Patients
die or suffer from harm because of medical errbas tould have been prevented. Besides
the personal harm as caused by these medical ¢neysare associated with high health-
care expenditures. The report indicated that hufadure is responsible for a number of
medical errors, but high numbers of problems ala&ted to faulty systems and processes
that enhance the risk at medical errors. Althoug$ impossible to prevent human failure,
it seems wise to look carefully at the systems@odesses and optimise them to minimise
the risk at medical errors

Studies have shown that improvement can be magatiant safety in the Netherlands
too. In a study aimed at unintentional harm in Dutospitals the medical records of 7926
patients admitted to 21 hospitals were investiga@uke of the conclusions of this study
was that about 10.000 patients in the Netherland@se wsuffering from continuing
unintentional harm caused by medical errors, iruado percent of the patients this harm
could have been prevented. This study showed baiatie elderly are especially at risk at
medical errors. Furthermore it seemed that in aBOupercent of the preventable medical
errors medication was included

When patient safety is narrowed to the safe useedficines the term medication safety
is used. This term is defined as freedom of aanjaly during the course of medication
use. It includes activities to avoid, prevent orreot adverse drug events which may result
from the use of medicatioris

A study of the Health Care Expectorate aimed & sae of medicines and medical
devices in the Netherlands showed that elderlyt@oeoften prescribed harmful drugs or
combinations of drugs, too little attention is didto the specific characteristics of this
group when prescribing mediciffesTwo recent studies of medication related hospital
admission in the Netherlands showed that eldenrty especially at risk for medication
related hospital admissiotts These studies indicate that improvement can beenia
medication safety in the Netherlands and that spatiention should be paid to the group
of elderly drug users.



Introduction 7

Medication safety and geriatric prescribing

The sensitivity of the elderly to medication retht@roblems is partly caused by
physiological changes related to ageing. Both tlsedence and the manifestation of drug
toxicity are different in the elderly when comparedyounger individuals. The ability to
excrete and metabolise medications, the distributiodrugs over body compartments, and
the organ sensitivity to medicines all change ageing. Elderly do experience difficulties
in taking medicines as prescribed, because of enablwith coordination, vision, hearing
and cognition. Table 1 gives an overview of thebpgms, the underlying mechanisms and
some examples of medicines of which the effectigeng affected by ageing.

Although the body functions in elderly generallgctine there is a large variability
within this population. For some elderly there aimost no signs of ageing, while for
others, especially when suffering from a numbediskases, ageing is apparent. As the
response to normal dosages of medicines is unpabticmedicines should be started in
low dosages in an elderly population, dependingheneffect of the medicine the dosage
can then be adjusted until the desired effectashred (Start low and go slof)

Table 1 Overview of functions that are influencedy ageing with examples of medicines being affectég°*?

Mechanism Examples
Renal function Glomerulosclerosis and decreaseradlrblood-flow, both Digoxin
leading to a decline in clearance Lithium

Hepatic function Decrease of hepatic blood-flowsiag a decline in first pass| Morphine

metabolism resulting in higher plasma levels. Propranolol
Drug distribution Body water contents declines &ag high plasma Lithium

concentrations of hydrophilic medicines, espegiathen Aspirin

diuretics are used)

Body fat increases (causing higher half life tirfas Flurazepam

hydrophobic drugs) Diazepam

Pharmacodynamic Many organs have altered sensitivity to medicatieren at Beta-blocking agents

changes normal drugs concentrations
Vision Problems reading labels and written inforiorat All medicines
Hearing Problems hearing verbal instruction fromegal practitioner | All medicines

and pharmacy-assistant
Problems opening packages and admaticat of complicated Inhalation medicines

Coordination

administration forms

Eye drops

Cognition Problems in taking the right medicingtat right time (getting All medicines
especially complicated when using more medicines)
Depression Depression gives decreased adherepbammacotherapy, | All medicines

elderly have an increased risk of depression

To study and improve prescribing for the elderlyioas criteria for (inappropriate)
geriatric prescribing have been published. A welbkn example of such criteria is the
Beers list, consisting of medicines that should b®prescribed for geriatric patieffsIn

an updated version of this list drug-disease icteyas that are especially important for the
elderly are included”. A number of researchers did use this list or ffications of this list
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to study inappropriate prescribing in the eldeRgrcentages of patients using at least one
drug of the Beers list ranged from 10-38%°

In other studies different criteria were developedtudy inappropriate prescribing for
the elderly such as the Medication Appropriateniesex (MAI 2%%). In this index a
number of implicit criteria are included, like imdtion, effectiveness, dosage, drug-drug
and drug-disease interactions, therapeutic dupicaduration of therapy, costs of the
therapy and correct en practical directions for plagent. In studies using these criteria
improvements were needed in about 40% of all meegi.

Another example are the ACOVE quality indicatars ‘tAssessing Care Of Vulnerable
Elders”. These ACOVE indicators concern a numberarfditions from which elderly are
frequently suffering. Medication use in the elddrhs its own ACOVE indicators, most of
which aim at good monitoring practice. Furthermagienumber of explicit criteria are
posed (when a hypoglycaemic drug is indicated, tbelorpropamide should not be
used§>>*

Polypharmacy
Literally, polypharmacy means using more than oredipine at the same time. In the
literature the term polypharmacy generally is ustén a substantial number of medicines
is used by a patient in a specific period of timéhough no official definition exists that
includes a specific number of medicines. Anothding@n for polypharmacy is using too
many medicines, for example, medicines with nordiedication or medicines used to treat
side-effects caused by another drug. This last pi&m known as the prescribing cascade;
e.g. amlodipine causes oedema, which is treateth Witdrochlorothiazide, causing
hypokalemia which is treated with potassium supgletsy causing stomach problems
which is treated with protonpump inhibitors etc.

It seems particularly important to deal criticallyth polypharmacy in elderly patients
because this causes different types of problemsiamdsponsible for high health care
expenses.

Prevalence in the elderly

When people are ageing the number of chronic ciomditincreases, so ageing will lead to
an increase in the use of medicines for chronieadiss. Furthermore, substantial numbers
of preventive medicines have been developed andy tteke their places in
prescription/treatment guidelines. Evidence iseasing that such therapies are also useful
in the elderly, e.g. statin therapy®® so treatment of chronic diseases in the elderly
requires an increasing number of drugs.



Introduction 9

The prevalence of medication use among the andyylapopulation increases
substantially with advancing age. In the Nethergatie annual number of prescriptions for
the elderly of 65 or over is almost 3 times higtiean that for the Dutch population on
average, the number of prescriptions deliverecefderly of 75 years or over is even four
times higher (35.9 prescriptions/year versus 8&sgiptions/year). About 80% of all
prescriptions for the elderly of 65 years or ovex gepeat prescriptions. On average this
group uses three different medicines d@iljn Dutch studies considering polypharmacy in
the elderly in primary care comparable amounts eflizines have been fouit™

Elderly use relatively cheap medicines, but theyude a high volume, which leads to
high costs. The elderly of 65 years and older caseponly 14% of the population but are
responsible for 40 % of medicine costs. For themrydof 65-74 years the medicine costs
are about 2,5 times higher than for the Dutch pafpart on average (658 Euro a year
versus 270 euros), for the elderly of 75 yearsver these costs are even 3.3 times as high
(890 Euros a year versus 270 eufosjurthermore ageing of the population will leadato
further increase in medicine costs. In 2006 14%hefpopulation in the Netherlands was
65 years or over, this percentage of elderly isnbldiw increase to 15% in 2010 and 19% in
2020, leading to a supplemental increase in the cedtsed to medicines of 26 million
Euro yearly’.

Polypharmacy and user-related problems
Polypharmacy increases the risk of confusion alibat practical intake of medicines,
especially in the elderly with deterioration in otigon, vision or coordination. Because of
decreased muscle strength and problems with caardim elderly can have practical
problems when taking their medicines. These problecan emerge when using
complicated dosage forms, like inhalation devid&d' or eye drops®™®* Some other
studies address problems with breaking taBfetsand handling medicine packag®s

On the other hand managing complicated medicategimens can also lead to
problems, patients do not know when to take whatl kof medicine. Especially when
cognition is decreasing the management of the &sing number of medicines becomes a
problem. Even more problems may be expected whelicateon changes are made by the
prescriber, when branded medicines are replacedydmeric medicines or in case of
switches between generic labels (leading to takéts other colours and shapes). Patients
may get confused and continue the medicine thapposed to be stopped or take both the
branded medicine and the generic one. These prshieay result in unintentional under-
or overuse with the consequence that the patiess dot receive full benefit of treatment
or may suffer from side effects.
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Numerous studies address non-adheré&titewhich can be divided into intentional and
unintentional non-adherence. These kinds of nomiite are two very distinctive
problem areas that should be handled by meansfigreht types of interventions. To
reduce intentional non-adherence motivational waetions can be offered, whereas
interventions aimed at education and training carotbered to reduce unintentional non
adherence.

Polypharmacy and prescribing

The recognition that most common conditions redylaave to be treated with more than
one agent (e.g. diabetes mellitus, angina pectdras led to obligatory or rational
polypharmacy. This concept has shifted the focupagpharmacy in recent years from
reducing the number of medicines to optimizing piecotherapy. Although
polypharmacy increases a number of risks, likedbeurrence of adverse drug reactions
and hospitalisation, medicines that are necessamydtimal treatment of the conditions the
patient suffers from should be considered. The oisiinavoidable adverse drug reactions
should be weighed against the knowledge that dels¢ed failure of existing therapy to
manage the condition may be one of the most impbdaug-related reasons for admission
of the elderly to hospital®*’. Therefore the benefit-risk ratio should be ass#swore
thoroughly in the elderly using higher numbers @dsines than in younger patients using
no co-medication.

Nowadays more and more attention is paid to des@asnagement programs. In these
the presence of singular co-morbidities is oftedidated but the presence of multiple
morbidities, as frequently seen in the elderly,msstly not addressed. When blindly
following treatment guidelines conflicting recomndations and drug-drug or drug-disease
interactions can emerge. Especially when a numlbeshoonic conditions are present,
healthcare professionals should balance and prerinedication use, and an individual
health-care program should be made for each gerjatient with multimorbidity®.

Patients with a short life expectancy will not bBnfrom the preventive effects of
medicines like statins. Holmes has proposed a mibdelincludes four components that
can be used to balance the pros and cons of grggrifor discontinuing) medications in
the elderly. The components included in this mael remaining life expectancy, time
until benefit, goals of care and treatment tafget

Polypharmacy as a risk factor

The incidence of adverse drug reactions increagtéstiie number of medications tak&h

>2 The link between polypharmacy and the risk ofgdrelated hospitalisation seems clear
when considering that polypharmacy increases ntweratce, adverse drug reactions and
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drug-drug interactions. Some studies have showrthigis associated with the number of
drugs used>>* In a number of studies higher age was also @katen increased risk of

drug-induced hospital admissidfi®**> In a literature review evaluating the incidende o
adverse patient outcomes due to drug-drug intemrestt was found that interactions were
held responsible for 4.8% of the hospital admissitam the elderly (> 65 years), while this
percentage in the whole population was only 0.57%

A number of studies have shown that only a smainiper of drug classes are
responsible for a high proportion of drug-relatedital admissions. A recent systematic
review found that antiplatelets, diuretics, NSAIRad anticoagulants were responsible for
more than half of all drug-related hospitalisatidhsOther studies also indicate digoxin,
calcium channel blockers, antidiabetics, corticastls and psycholeptica, cytostatics and
immunosuppressive8°%°>*° These drugs associated with high proportionsog-delated
problems are drugs that are commonly used by thexlgl

Medication review

Periodical review of pharmacotherapy

In The Netherlands all prescriptions for outpaseate checked in daily routine by the
pharmacy computer. When a medicine is added thdslé a direct problem a signal will
warn the pharmacy-assistant (for example in casd@grug-drug interactions, drug-disease
interactions, dose-changes etc). In some instangedirect problems will emerge when
delivering a medicine although it is not the mokdgant solution of the problems as
presented to the GP (e.g. prescribing a secondcmedfor treatment of a side effect
instead of changing the medicine causing the proplé possible), in other instances no
signals are generated by pharmacy-systems yet gemgtric dosages or duration of
therapy). Other problems can be identified moreilyedsy looking at a graphical
representation of the whole pharmacy record and mamain undetected in daily routine
(for example a medicine that is stopped withowgdal substitute).

By means of a periodical review of complete phamtiaerapy of a specific patient,
problems that otherwise would go unnoticed, camdbatified and feedback can be given
to the GP. In these reviews a pharmacist searadrgsréblems or improvements needed,
e.g. are all diseases treated following guidelirdes,all medicines used have a proper
indication, are the medicines suitable for this cHjpe patient (considering age, and
possible other diseases). Literature has shown thatiewing the complete
pharmacotherapy results in positive effects, sigch decrease in inappropriate prescribing
score, higher percentages of problems solved orenmmedication changes in the
intervention group compared to the control grétg™°
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Periodical reviews can be performed based on @kpli implicit criteria. An example
of explicit criteria for treatment review concergithe elderly are the Beers critefia
Explicit criteria can be used by less experiencesgns, they only have to keep in mind
the list of medicines that should not be used ley d¢lderly or not used by the elderly
suffering from certain conditions. These critere@lso be used to build a computerised
screening tool.

Implicit criteria, on the other hand, are basedhmnclinical judgement of the reviewing
healthcare professional. Specific information abthé health condition of the patient
should be used to weigh up the pros and cons ¢&inedrug therapies. As explicit and
implicit criteria have their own benefits and liatibns, a combined application may offer
a more thorough assessment than each approaclatsipar

Private pharmaceutical consultations

Medication reviews involving direct contact withethpatient (also known as private

pharmaceutical consultations, medicines consuiatietc) can be used to solve (or
prevent) user-related and prescription-related mphaeutical care issues. The patient is
either asked to visit the pharmacy or general practith all medicines he/she uses, or the
medication review is performed at the home of th&éemt. Firstly, the patient is asked

whether he/she has problems with the use of mexiciand whether side effects are
experienced. Subsequently a number of questionasikexd for each medicine (about daily
dosage regimen, the reason for using the mediaihat to do if a dosage is missed etc.).
Furthermore, the patient is asked which non-prp8on drugs are used to check whether
they can be taken in combination with the presinipiedicines.

Studies have shown that the number of user-refg@tadmaceutical care issues decreases
after such review8§®%2 Although not all studies indicate an effect ahem@nce, some
studies have shown improved knowledge and adherengharmacotherap§’. In the
patient interviews, gaps in the knowledge of theepé concerning pharmacotherapy can
be detected and solutions for problems can be dharth the patient. During these
consultations other services can also be offered,ekample synchronising all repeat
prescriptions. For patients having even more problenanaging medicines themselves,
the pharmacist should offer to deliver medicines/@ek organisers.

Levels of medication review described in the UKdMmes Partnership’ model

The Medicine partnership in the United Kingdom Mlikgined three different levels of
medication review (textbox ¥) In Dutch pharmacies prescription reviews (levgl 1
probably routinely performed in daily practice. amment reviews (level 2), in which
pharmacotherapy is screened by a pharmacist amtbdek is given to a GP, are
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increasingly popular , but not yet standard praciiicmany pharmacies. Dutch pharmacies
also perform private pharmaceutical consultatioastheir frequency is still low”. The
combined form of treatment review and medicine atiaions, clinical medication
reviews (level 3) is not yet regularly being penf@d in the Netherlands.

Textbox 1. Different levels of medication review adescribed in the UK ‘Medicines Partnership’ model.

Level 1. Prescription
review

Technical review of list of patient’s medicines

Prescription reviews can be helpful in identifygwgomalies and highlighting patient
who may need clinical medication reviews.

As a stand-alone tool their benefits are relatiViehited as they do not normally allo
for a full discussion with the patient.

1°2

<

Level 2. Treatment
review

Review of medicines with patient’s full notes

Treatment reviews normally take place under theatiion of a doctor, nurse or
pharmacist, but often without the patient, for am&te, removal of unwanted items
from the repeat medicines list, and dose adjustendiftis may arise from a review o
patients with a particular condition such as astbmiaking a group of drugs such a
proton pump inhibitors. The review may include tloenplete repeat prescription or
focus on one therapeutic area (eg hypertensiony, @qg lithium) or group of drugs
(eg NSAIDs). Recommendations may be passed tor#eeiber for implementation.

f

Level 3. Clinical
medication review

Face-to-face review of medicines and condition

Clinical medication reviews require access to thatemt’s notes, full record of
prescriptions and non drug care and results frdyorktory tests etc. The review
should include the complete repeat prescriptiowelsas over-the-counter and
complementary remedies. In clinical medication ead, medicines would not be
examined in isolation but considered in the contdthe patient’s condition and the
way they live their lives. Clinical medication rew should therefore involve the
patient as a full partner. This means listenintheopatient’s views and beliefs about
their medicines, reaching an honest understanditigetr medicine taking behaviour
and taking full account of their preferences in degisions about treatment. This is
more than what currently happens for most patiehisn they visit their GP for a
renewal of a repeat prescription item. The invitatio a review of an individual
patient’s medication (ie a type 3 review) shouldude both the patient and (when
appropriate) the carer.

Outline of the thesis

Our research project followed the cycle of impletaéon. First we looked analytically at
the types of problems associated with elderly aedication safety (part 1), in the second
part of the thesis we tried to improve prescribfog the elderly. Textbox 2 gives an
overview of the different chapters and types ofeaesh as described in the chapters

mentioned.
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Chapter 1

Textbox 2.

Overview of the chapters and types ofsearch used

Objectives

Method

1. Introduction

Part 1. Problems associated with elderly and use afedicines

2. User-related pharmaceutica
care problems and factors
affecting them: the importance
of clinical relevance

il 0 investigate the type, number and clinical
relevance of user related pharmaceutical care
problems.

To develop a risk model for detecting elderly dru
users at risk of user related pharmaceutical carg
problems

Interview study

19-

Y

3. Analysis of polypharmacy if
older patients in primary care
using a multidisciplinary expe
panel

iro determine the nature, volume and clinical
relevance of prescription related point of attemtig
in the elderly

Consensus method

4. Composite screening tool f
medication reviews of
outpatients

)F0 examine prominent existing tools for medicalf
review
Present a new composite tool for medication re

laterature review

iew

5. Drug induced hypoglycaem
in elderly users of anti-
diabetics; incidence and risk
factors

iBo determine the incidence rate of drug induced
hypoglycaemia for the different groups of users
hypoglycaemic agents

To determine risk factors for drug induced
hypoglycaemia

Prospective cohort
study

Part 2. Improving medication safety in the elderly

6. Cluster controlled trial
comparing two procedures for
treatment reviews concerning
elderly people on polypharma
in primary care

To determine which procedure for treatment
reviews (case conferences versus written feedb
results in more medication changes.

cho determine costs and savings related to such
intervention.

Cluster controlled
dik)

an

7. Comparison of two method
for performing treatment
reviews by pharmacists and
general practitioners for home
dwelling elderly people

STo describe feasibility of two methods for treati
review

To determine whether the process of treatment
review can be improved, and by what manner.

enocess evaluations
by questionnaires,
interviews and
analysis of various
features of treatmen
reviews

t

8. General discussion

Research questions

Part 1 Problems associated with elderly and useefdlicines
During the preparation of our study we saw thaelitesearch has been performed on the
whole range of user-related problems, we could dimg studies focusing on specific
types of user-related problems and studies regarddherence to pharmacotherapy. So
firstly we examined actual medication use by thagedy living in their own homes. Do
elderly take their medicines as prescribed? Whablpms do elderly experience when
taking their medicines? This was studied by mednsome-interviews for 300 elderly.
The results of this study are described in chahter
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We saw that internationally much research has peéiormed concerning inappropriate
prescribing for the elderly living in the communitjowever, most of these studies have
been performed with the Beers criteria, theserait@e aimed at the situation in the USA.
Some of the medicines as indicated on the lisnateised in the Netherlands, while other
medicines used in the Netherlands considered todmpropriate for use in the elderly are
not on the list because they are not regularly irs¢ioe USA. Furthermore only one aspect
of prescribing is included in most of these studmbereas mostly different types of
problems can be indicated when prescribing forellderly is reviewed. So we performed
an in-depth-analysis of the pharmacotherapy ofdl@érly drug users from our interview
study. What did the GPs prescribe for the eldenhd what improvements could be made?
This was studied by means of a multidisciplinaryngdaconsisting of eight experts,
individually scoring points of attention in the meation of our participants and sharing
these during consensus-meetings. The results ®frthdepth analysis of polypharmacy in
the elderly are described in chapter 3.

Although we had a relatively high number of patseimcluded in our in-depth analysis
of polypharmacy, some types of prescribing probleespecially those that occur rarely,
could have been missed or underrepresented. Salavigoaally searched the literature to
acquire a good overview of all types of problemssoasmted with elderly and
pharmacotherapy. Out of the wealth of literaturecawning prescribing for the elderly and
our own studies we could identify a number of peoblcategories. By means of these
categories we constructed a new tool for perfornmreglications reviews in daily practice.
What categories of points of attention should bet ke mind when performing treatment
reviews? In this literature study different categerof problems are described, liberally
provided with examples (chapter 4).

Furthermore, we saw that the majority of drugtedlahospital admissions are related to
a limited number of drug-classes. So, in one of studies we looked at one of these
medicine classes; hypoglycaemic agents. Some bipacbse-lowering medicines and
combinations of medicines are associated with ddrigisk at hypoglycaemic events,
thereby increasing the risk of hospital admissidfe looked for risk factors to identify
users of hypoglycaemic agents at increased riskypoglycaemic events in a prospective
cohort study in the Rotterdam-study datatfdgehapter 5).

Part 2 Improving medication safety in the elderly

For the second part of our research project weitlentified which types of problems were
most in need of a solution and we developed amvetdion for improvement. From the
studies in part 1 we concluded that there were Ipigitentages of prescription-related
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problems and the problems were of direct clinicglbvance in higher proportions of
patients than the user-related pharmaceuticalpratdems.

Although no randomised trial had been performedceming this subject in the
Netherlands, there was enough evidence from otbentdes that performing treatment
reviews is useful. In our study we investigated hest method for performing treatment
reviews in daily practice. From the scientific taéure it is known that personal feedback
(case-conferences) is more effective than writegdback when influencing prescribing
behaviour. In our study we wanted to determine twethis is also the case for treatment
reviews and whether extra costs caused by extre #xpenses can be covered by
supplemental savings on medication costs. We stutlie by means of a cluster controlled
trial. The results of this intervention-study aesdribed in chapter 6.

To study feasibility in day-to-day primary caredato study whether improvements in
the process could be made we also performed a ggoeealuation. We used written
guestionnaires, structured interviews and procemsnpeters as gathered during the
intervention study. The results of this procesduateon are described in chapter 7.

Chapter 8 concludes the thesis with a generaugsson, the results of the different
studies are discussed and recommendations forefurtsearch and for improving the
performance of treatment reviews in daily practice given.



Introduction 17

References

1. To Erris Human Building a Safer Health Syst&wohn LT, Corrigan JM, Donaldson MS, editors. Wasjton:
National Academy Press, 2000.

2.  Bruijne MCd, Zegers M, Hoonhout LHF, et al. @dbelde schade in Nederlandse Ziekenhuizen.
Dossieronderzoek van ziekenhuisopnames in 2004. @lithGtuut en NIVEL, 2007.

3. Committee of Experts on Management of Safety @oality in Health Care (SP-SQS).Expert group afeS
Medication Practices. Glossary of terms relatepaiient and medication safety. 2005. 14-6-2007.

4. Staat van de gezondheidszorg 2004; Patiérgheill: de toepassing van geneesmiddelen en medische
hulpmiddelen in zorginstellingen en thuis. 2004Z1(3-83. Den Haag, Inspectie voor de Gezondheidszor

5. Leendertse A, Egberts TCG, Bemt PMLA. Hospitadmissions Related to Medication (HARM). Een
prospectief multicenter onderzoek naar geneesmigktelateerde ziekenhuisopnames. 2006.

6. van der Hooft CS, Sturkenboom MC, van GK, KiagmJ, Stricker BH. Adverse drug reaction-related
hospitalisations: a nationwide study in The Netedk. Drug Saf 2006; 29:161-168.

7. Jansen PAF. Valkuilen bij medicatie gebruik doaderen. Geneesmiddelen bulletin 2000; 34:53-59.

8. vd Kuy A. Geneesmiddelen bij Ouderen. Farmammagheutisch kompas. 2007 Medisch Farmaceutische
Voorlichting / Uitgave van de Commissie Farmaceaités Hulp van het College van zorgverzekeraars (The
Dutch Health Insurance Board: drug compendium),7238-41.

9. Rochon PA, Clark JP, Gurwitz JH. Challengegm&scribing low-dose drug therapy for older peo@&AJ
1999; 160:1029-1031.

10. Denham MJ, Barnett NL. Drug therapy and thikeoperson: role of the pharmacist. Drug Saf 199843-250.

11. Beers MH, Ouslander JG. Risk factors in gedadrug prescribing. A practical guide to avoidipgoblems.
Drugs 1989; 37:105-112.

12. Delafuente JC. Understanding and preventing dinteractions in elderly patients. Crit Rev Onét#matol
2003; 48:133-143.

13. Beers MH. Explicit criteria for determining teatially inappropriate medication use by the didefn update.
Arch Intern Med 1997; 157:1531-1536.

14. Fick DM, Cooper JW, Wade WE, Waller JL, MadedR, Beers MH. Updating the Beers criteria forepgally
inappropriate medication use in older adults: tssof a US consensus panel of experts. Arch Intéed 2003;
163:2716-2724.

15. Stuck AE, Beers MH, Steiner A, Aronow HU, Robtin LZ, Beck JC. Inappropriate medication use in
community-residing older persons. Arch Intern M&84; 154:2195-2200.

16. Fialova D, Topinkova E, Gambassi G, Finne-8dde Jonsson PV, Carpenter |, et al. Potentiallypipropriate
medication use among elderly home care patierEsimpe. JAMA 2005; 293:1348-1358.

17. Rigler SK, Jachna CM, Perera S, Shireman My EL. Patterns of potentially inappropriate metima use
across three cohorts of older Medicaid recipiefstsr Pharmacother 2005; 39:1175-1181.

18. van der Hooft CS, Jong GW, Dieleman JP, VerhanKM, van der Cammen TJ, Stricker BH, et al.
Inappropriate drug prescribing in older adults: tipelated 2002 Beers criteria--a population-basédrtstudy.

Br J Clin Pharmacol 2005; 60:137-144.

19. Dhalla IA, Anderson GM, Mamdani MM, Bronsk8E, Sykora K, Rochon PA. Inappropriate prescriltinfpre
and after nursing home admission. J Am Geriatr 212; 50:995-1000.

20. Hanlon JT, Schmader KE, Samsa GP, Weinbergddttddch KM, Lewis IK et al. A method for assessthgg
therapy appropriateness. J Clin Epidemiol 19921 @45-1051.

21. Fitzgerald LS, Hanlon JT, Shelton PS, LandsPBnSchmader KE, Pulliam CC, et al. Reliabilityaomodified
medication appropriateness index in ambulatoryrgi@esons. Ann Pharmacother 1997; 31:543-548.

22. Hanlon JT, Weinberger M, Samsa GP, Schmadetitech KM, Lewis IK et al. A randomized, conted trial
of a clinical pharmacist intervention to improveappropriate prescribing in elderly outpatients with
polypharmacy. Am J Med 1996; 100:428-437.

23. Shekelle PG, MacLean CH, Morton SC, Wenger At®ve quality indicators. Ann Intern Med 2001; 16353-
667.

24. Wenger NS, Shekelle PG. Assessing care otvalhle elders: ACOVE project overview. Ann Intered2001;
135:642-646.

25. Shepherd J, Blauw GJ, Murphy MB, Bollen ELcBley BM, Cobbe SM, et al. Pravastatin in eldenglividuals
at risk of vascular disease (PROSPER): a randonaisetiolled trial. Lancet 2002; 360:1623-1630.

26. MRC/BHF Heart Protection Study of cholestdoaering with simvastatin in 20,536 high-risk indivals: a
randomised placebo-controlled trial. Lancet 20080):3-22.

27. Stichting Farmaceutische kengetallen. DatBesten 2006. 2006.

28. Heerdink ER. Polyfarmacie bij ouderen in Néatedt. Een overzicht van beschikbare gegevens. Ritautisch
Weekblad 2002; 137:1257-1259.



18 Chapter 1

29. Veehof L, Stewart R, Haaijer-Ruskamp F, Johy Bhe development of polypharmacy. A longitudisaidy.
Fam Pract 2000; 17:261-267.

30. Veehof LJ, Stewart R, Haaijer-Ruskamp FM, Mmyi-de JB. [Chronic polypharmacy in one-third oé th
elderly in family practice]. Ned Tijdschr Geneesl@b9; 143:93-97.

31. Kerncijfers van de bevolkingsprognose, 20062@BS Centraal Bureau voor de statistiek 20076-2007.

32. Armitage JM, Williams SJ. Inhaler techniquehe elderly. Age Ageing 1988; 17:275-278.

33. Allen SC, Ragab S. Ability to learn inhalechaique in relation to cognitive scores and tefgraxis in old age.
Postgrad Med J 2002; 78:37-39.

34. Gray SL, Williams DM, Pulliam CC, Sirgo MA, &iop AL, Donohue JF. Characteristics predictingiirect
metered-dose inhaler technique in older subjeaish Mtern Med 1996; 156:984-988.

35. Winfield AJ, Jessiman D, Williams A, Esakowitz A study of the causes of non-compliance by quas
prescribed eyedrops. Br J Ophthalmol 1990; 74:430-4

36. Burns E, Mulley GP. Practical problems witle-@yops among elderly ophthalmology outpatientse Ageing
1992; 21:168-170.

37. Rodenhuis N, de Smet PA, Barends DM. Patieperences with the performance of tablet scoreslineeded
for dosing. Pharm World Sci 2003; 25:173-176.

38. Rodenhuis N, de Smet PA, Barends DM. Themat@®of scored tablets as dosage form. Eur J PBarr004;
21:305-308.

39. Atkin PA, Finnegan TP, Ogle SJ, Shenfield GMnctional ability of patients to manage medicatiackaging:
a survey of geriatric inpatients. Age Ageing 1923;113-116.

40. McElnay JC, McCallion CR, al Deagi F, Scott $&lf-reported medication non-compliance in theesgid Eur J
Clin Pharmacol 1997; 53:171-178.

41. Coons SJ, Sheahan SL, Martin SS, Hendrick®Rahbins CA, Johnson JA. Predictors of medication
noncompliance in a sample of older adults. ClinrTt#94; 16:110-117.

42. German PS, Klein LE, McPhee SJ, Smith CR. Kadge of and compliance with drug regimens in thlerty. J
Am Geriatr Soc 1982; 30:568-571.

43. Spagnoli A, Ostino G, Borga AD, D'Ambrosio Raggiorotti P, Todisco E et al. Drug compliance and
unreported drugs in the elderly. J Am Geriatr S889% 37:619-624.

44. Salas M, In't Veld BA, van der Linden PD, HafmA, Breteler M, Stricker BH. Impaired cognitiventtion and
compliance with antihypertensive drugs in eldettty Rotterdam Study. Clin Pharmacol Ther 2001; §D:566.

45. de Smet PA, Dautzenberg M. Repeat prescrilsiogte, problems and quality management in amhylaiare
patients. Drugs 2004; 64:1779-1800.

46. Raschetti R, Morgutti M, Menniti-Ippolito FeBsari A, Rossignoli A, Longhini P et al. Suspectelverse drug
events requiring emergency department visits opitalsadmissions. Eur J Clin Pharmacol 1999; 54:968.

47. Routledge PA, O'Mahony MS, Woodhouse KW. Adeairug reactions in elderly patients. Br J Climrftacol
2004; 57:121-126.

48. Boyd CM, Darer J, Boult C, Fried LP, BoultWu AW. Clinical practice guidelines and qualityazre for older
patients with multiple comorbid diseases: implioas for pay for performance. JAMA 2005; 294:716-724

49. Holmes HM, Hayley DC, Alexander GC, Sachs ®&considering medication appropriateness for piatie
in life. Arch Intern Med 2006; 166:605-609.

50. Field TS, Gurwitz JH, Avorn J, McCormick D,idd&, Eckler M et al. Risk factors for adverse deagents
among nursing home residents. Arch Intern Med 2061;1629-1634.

51. Passarelli MC, Jacob-Filho W, Figueras A. Adeedrug reactions in an elderly hospitalised paiporh:
inappropriate prescription is a leading cause. Biging 2005; 22:767-777.

52. Onder G, Pedone C, Landi F, Cesari M, Della Bé&rnabei R et al. Adverse drug reactions as catisespital
admissions: results from the Italian Group of Preroepidemiology in the Elderly (GIFA). J Am Geri&oc
2002; 50:1962-1968.

53. Colt HG, Shapiro AP. Drug-induced iliness asase for admission to a community hospital. J@eniatr Soc
1989; 37:323-326.

54. Howard RL, Avery AJ, Slavenburg S, Royal SpePi5, Lucassen P et al. Which drugs cause preventab
admissions to hospital? A systematic review. Btid Bharmacol 2007; 63:136-147.

55. Pirmohamed M, James S, Meakin S, Green Ct 3¢qtWalley TJ et al. Adverse drug reactions asseaof
admission to hospital: prospective analysis of 28 gatients. BMJ 2004; 329:15-19.

56. Becker ML, Kallewaard M, Caspers PW, Visser Leufkens HG, Stricker BH. Hospitalisations andeegency
department visits due to drug-drug interactiongesature review. Pharmacoepidemiol Drug Saf 2006.

57. Krska J, Cromarty JA, Arris F, Jamieson D, $fard D, Duffus PR et al. Pharmacist-led medicatieview in

patients over 65: a randomized, controlled trigbimary care. Age Ageing 2001; 30:205-211.



Introduction 19

58.

59.

60.

61.

62.

63.

64.

65.

66.

Zermansky AG, Petty DR, Raynor DK, Freemahtlé/ail A, Lowe CJ. Randomised controlled trial ainical
medication review by a pharmacist of elderly pasereceiving repeat prescriptions in general pcactBMJ
2001; 323:1340-1343.

Zermansky AG, Alldred DP, Petty DR, Raynor Meemantle N, Eastaugh J et al. Clinical medicat@view

by a pharmacist of elderly people living in caremtes--randomised controlled trial. Age Ageing 2086;586-
591.

Shelton PS, Fritsch MA, Scott MA. Assessinglit&tion appropriateness in the elderly: a revidvavailable
measures. Drugs Aging 2000; 16:437-450.

Nathan A, Goodyer L, Lovejoy A, Rashid A. 'Brobag' medication reviews as a means of optimipetients'
use of medication and of identifying potential @ad problems. Fam Pract 1999; 16:278-282.

Jameson J, VanNoord G, Vanderwoud K. The impfca pharmacotherapy consultation on the cost and
outcome of medical therapy. J Fam Pract 1995; 2t4&.

Lowe CJ, Raynor DK, Purvis J, Farrin A, Hudsgortffects of a medicine review and education maogne for
older people in general practice. Br J Clin Phaiwha000; 50:172-175.

Task Force on Medicines partnership, The Mati€ollaborative Medicines Management ServicegRamme.
Room for review. A guide to medication review: thgenda for patients, practitioners and manager32.20
Medicines Partnership.

Kooy MJ, Dessing WS, Kroodsma EF, Smits SRetj&iEH, Kruijtbosch M et al. Frequency, nature and
determinants of pharmaceutical consultations pexvith private by Dutch community pharmacists. Pharm
World Sci 2007; 29:81-89.

Hofman A, Grobbee DE, de Jong PT, van den GanbeFA. Determinants of disease and disabilitytha
elderly: the Rotterdam Elderly Study. Eur J Epiddmi91; 7:403-422.



Chapter 2

User-related pharmaceutical care problems and factors affecting
them: theimportance of clinical relevance

W. Denneboom
M.G.H. Dautzenberg
R. Grol

P.A.G.M. de Smet

Published in: J Clin Pharm Ther 2005;30(3):215-23.



24 Chapter 2

Abstract

Background and objectives: Many studies determined the number and nature ef-us
related Pharmaceutical Care Problems (PCP) andrfadffecting them, but none
considered the inclusion of clinical relevance. Hwas of this study are (i) to investigate
the type, number and clinical relevance of useateel PCP self-reported by home dwelling
elderly on polypharmacy and (ii) to develop a nskedel for detecting elderly drug-users
at risk of user-related PCP.

Methods: The study was a cross-sectional study conducteongn286 home dwelling
elderly on polypharmacy®(75 yearsz 4 medicines) in the Netherlands. The user-related
PCP found were divided into problem categories anldsequently a pharmacist and a
general practitioner classified the problems iftose with low and those with (potential)
clinical relevance. Factors possibly associatech WRCP (both for all and relevant
problems) were identified, and subsequently testeohultivariate models using logistic
regression.

Results: Three hundred and ninety-eight user-related PCi wbserved in 189 patients
(66% of all participants). After classification o$er-related PCP only 26% appeared to be
of potential clinical relevance (26% of all pantiants). When including clinical relevance
a shift in predominantly present problem categorge®bserved. Furthermore, the risk
model for problems with potential clinical relevancontains more factors than the model
which considered all problems. Factors associatétt wlinically relevant PCP are
emotional or physical problems interfering with isbdife, communication skills (vision
and hearing), using tablets that have to be dividesing inhaled medicines, and the
number of medicines used. This risk-model has @ipey of 92% and a sensitivity of
32%.

Conclusions: Although user-related PCP were seen in about tiddlof the participants,
in only one out of four participants was the PChsidered to be of potential clinical
relevance. With inclusion of clinical relevancehert problem categories become more
dominant. A specific risk model is designed to sedderly patients that are most likely to
have PCP in need of more urgent intervention. Uafately higher specificity is
accompanied by low sensitivity in the present model
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Introduction

Pharmacists aspire to reduce drug-related probleynmonitoring and advising elderly
patients as well as their physician3o further this ambition, our study analysed wuser
related and prescription-related pharmaceutica pasblems (PCP) and their determinants
in home-dwelling drug-users who were at least 7&ry®ld and who were taking at least
four medications chronically. The study concernumgr-related problems is described
here, whereas details of the prescription-relateddlpms will be reported elsewhere.

Unlike previous studies, we not only evaluate nature and prevalence of user-related
problems, but also estimated their potential cihrelevance. In other words we assessed
whether the solving of these user-related probleowdd actually lead to an improvement
in the health status of the particular patient. tlf@nrmore, we measured various
characteristics of users that have been describgabi@ntial determinants of user-related
problems. Besides social and demographic charattsri(e.g. age, socio-economic status,
educational level, living conditions), we recordd@ number and nature of prescription
medicines, the use of non-prescription medicirtes number and medical specialisation of
the physicians seen, and the frequency of doctsitsii. We also assessed cognitive
function and emotional wellbeing, because impaitsien these domains have been
repeatedly associated with non-adheréf€e? We hoped that the evaluation of these
factors would allow us to develop a reliable rislodal that would help community
pharmacists to detect elderly drug-users at inectask of clinically relevant user-related
problems. These would more likely require urgerdrpraceutical care services.

Methods

Sudy design

The study was a cross-sectional study conducteah@rd86 home dwelling elderly in the
Southern part of the Netherlands, with data catédrom November 2001 to February
2003.

Sudy population

The participants were selected from the pharmaogrds of a convenience sample of nine
pharmacies in the Southern part of the Netherlaiiti® pharmacies were located in
villages, small towns and medium-sized cities. iBlg patients were those who were (i) 75
years or over, (ii) living at home and (iii) takirigur or more medications on a regular
basis. Elderly patients who were terminally iNdd in a nursing home or in a home for the
elderly were excluded from the study. Signed consess obtained from participants

before the onset of data-collection. Non-respondeese reminded by telephone after
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several weeks. Patients who refused participatierevasked for their reasons, age and the
number of medications they were currently taking.

Variables and instruments

USERRELATED PHARMACEUTICAL CARE PROBLEMS

User-related PCP were defined as:

1. Non-adherence to prescribed treatment (e.g. underuse, overuse, deviation from the
dosage schedule), which has been reported to atd#t564 of the patients, depending
on the definition of non-adherence and on studyfagjpng’ * > 131

2. Problems with correct self-administration of medications, such as difficulties with
dividing tablets”*® opening packag&$’?° or using eye drop5? inhalation devices or
other special dosage forms. In one studyo4if elderly inpatients were unable to perform
one or more tasks that were needed when using thedications, such as opening
containers or strips and dividing tabfétdn other studies, 41-44% of all elderly patients
using inhalation medicines had problems with theemi use of these devié&ég®

3. Inappropriate medicine-taking habits, such as taking medicines that are out of date, or
lending prescribed medicines to others. These $idiasive been reported in 6 anth Bf
participants respectively

CLINICAL RELEVANCE OF USERRELATED PHARMACEUTICAL CARE PROBLEMS

A pharmacist and a general practitioner classipeoblems into PCP with low clinical
relevance and PCP with potential or high clinicgdkevance; this was based on the most
likely reason for use.

Problems were considered as having clinical relesaif they had a potential harmful
effect on the general health status of the patieath problem was discussed until the
physician and pharmacist reached consensus.

FACTORS POSSIBLY ASSOCIATED WITH USERELATED PHARMACEUTICAL CARE PROBLEMS

—  Socio-demographic characteristics: age, sex, nhaige, income, living situation,
general practitioner and dispensing pharmacy.

—  General health measured by the COOP/

— WONCA charts on physical fitness, feelings, datyiaties, social activities, change
in health and overall heafth For analysis, the five point-scales were dichéreah
by grouping the positive and negative answers.

— Impairment of activities of daily living was measdr by the Groningen Activity
Restriction Scale (GARS, ADL-scaf8) The total score on the GARS-ADL was used
in analysis.
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—  Mental health measured by the Hospital Anxiety Brapression Scale (HADS)®
The total score and the total scores on the anaietlythe depression sub-scales were
used for analysis.

—  Cognitive impairment, measured by the Mini Mentdaht8 Examinatioff. The
maximum total score of the original instrument@ As our questionnaire lacked one
guestion in the area of orientation, participamisid score a maximum of 29.

— We also probed whether the participant knew thécatobns for all medicines as a
measure for cognition.

—  Medical consumption: number of medicines taken, lbemof prescribing physicians,
hospital admission in the last 3 months, numbeplyfsician and pharmacy visits in
the last 3 months.

— Receiving help with managing medication.

—  Drug administering characteristics: having problemith reading and understanding
instructions on medicine-labels, having problemshwapening packages, strips or
with using administration aids, having problemshwsubdividing tablets or with
using adherence aids.

— Medicine-taking characteristics: using prescriptaovd OTC medicines which were
classified according to the Anatomical Therape@lemical Classification of the
WHO Collaborating Centre for Drug Statistic Methtmp/2.

—  Communication problems: having difficulties in cemsing with one other person or
a group of three people, having problems with negqaiewspapers or in recognizing
people.

Data collection

Data were collected from the registration recordtha pharmacies, by self-administered
guestionnaires, and by face-to-face interviews wéticipants.

Data on prescribed medications of participants vedtained from the registration records
of the nine participating pharmacies. The resear(iegarmacist) used these data to point
out potential user-related PCP that needed to digepron during the interview.
Subsequently, participants received self-admirestequestionnaires to be completed
before the face-to-face interview took place. Theggionnaires included questions on
patient characteristics that were believed to erdenants, such as age, sex, education,
income, and the scales that measured depressigigtyangeneral health and functional
validity. The face-to-face interview was used toh® actual use and administration of
medicines and to probe on topics not covered bywhéen questionnaire, such as
cognition, OTC drug use, use of adherence aidsdang administration devices. During
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the interview, participants were asked to prestémh@dications they were regularly taking
and to indicate for each medicine the purpose efritedicine, the dosage schedule and
skipped doses. If the reported dosage scheduleredffrom the schedule recorded at the
pharmacy, the participant was asked for the reason.

The interviews took place at the participant's henad were conducted by trained
interviewers with a background in health scienecesdical students), pharmacy (pharmacy
assistants) or general practice (practice assgtant

Data analysis

Interview data were entered in a MS-ACCESS datalaask analysed using SPSS 11

(SPSS Inc, Chicago, IL, USA).

User-related PCP were counted and classified miee with low clinical relevance and

those with potential clinical relevance by a phasisizand a general practitioner.

Potential determinants were analysed by making emisgns between:

— Participants having at least one user-related R@Pparticipants having no PCP at
all.

— Participants having at least one (potentially) ichaily relevant PCP and participants
having only non-relevant or no PCP at all.

Comparisons were made on factors that are posadsigciated with PCP. The significance
of bivariate associations was determined by t-téfstsnumeric values), a chi-square-test
(for count data), and Mann—Whitney U-tests wherad&td been measured at the ordinal
level. Factors that were significantly associateédihee bivariate level, were tested in
multivariate models using logistic regression. THependent variables in logistic
regressions were (i) having at least one usere@latoblem or (ii) having at least one
user-related problem of (potential) clinical relega. As the HADS and its subscales for
depression and anxiety were highly correlated, dhly subscales were tested at the
multivariate level.

Results

Participants

A flowchart of the response of the patients is @nésd in Fig. 1, showing that out of the
487 eligible patients, 333 agreed to participateth®se 333 participants, 35 dropped out,
resulting in a total of 298 interviews. During aysa$, another 12 patients had to be
excluded because they did not meet the inclusitderia. All analyses were conducted on
the remaining 286 patients (net response 59%).
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Figure 1: Flowchart of response of participants

Total sample

487 (100%)
v
Total response Non response
333 patients ( 68%) 154 persons (32%)
Drop out before interview:
Health problems (n=3)
Deceased (n=4) < \ 4 v
Miscellaneous (n=21) Reached by Not reached
Lost to follow up (n=7) telephone by telephone
115 (24%) 39 (8%)
v

Total number of interviews:
298 (61%)

Excluded:
<4 medicine (n=10)
Help from nursing home |~
(n=2)

A 4
Total number of patientsin
analysis:

286 (59%)

The characteristics of the 286 participants arenilesd in Table 1.

A non-response analysis comparing participants moth-responders by age and number of
medicines taken showed that responders used mateinmes (P < 0.01); on average 6.6 as

compared with 6.0 by non-participants.

Tablel1l. Characteristics of participants (n=286)

Participants (n=286)

Age, mean (SD) 80.3 (3.7)
Mean no. of prescribed medicine (SD) 6.6 (2.2)
Sex (% of participants being male) 36
Living situation (% of participants living alone) 53
Level of education (% of participants with onlyméry education) 30
Hospitalisation (% of participants which was hoalised last 3 months) 4
Prescriptions (% of participants which gets prggimns only by one physician) 46
Adherence aids (% of participants using a medibime 24
Help with medication (% of participants which ghtdp with managing medication) 55
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Number of user-related pharmaceutical care problems and their clinical relevance

A total of 398 user-related PCP were observed @& d&ients, implying that 86 of all
participants reported at least one user-relatetbl@mo and that participants usually had
more than one user-related problem. Table 2 shbesdistribution of PCP’s over the
different types of problems. The most common ustated PCP, seen in %bof patients,
was using less medication than prescribed. Thisfelimved by problems with breaking
tablets (seen in 26 of all participants and 36 of all participants who had to divide
tablets) and discrepancies in dosing schedule, iseEl§6 of all participants.

Table2. Distribution (in percentages) of PCP over the various problem categories categorised by seriousness
of user related PCP

Nature of problem All PCP PCP with PCP with | Example of PCP with | Example of PCP with
minimal potential minimal clinical potential clinical
clinical clinical relevance relevance

relevance relevance
(n=398) (n=295) (n=103)
Using less than 53 62 27 Hypnotic not used dalily Hydralazine used 2
prescribed times daily instead of 3
times daily
Problems with dividing 11 13 6 Problem with dividing Problem with dividing
tablets tablets of amiodarone tablets
antihypertensives
Deviation in dosage 9 9 8 Tolbutamide taken as| 2Simvastatin taken am
schedule (total daily tablets in the morning instead of pm
dose is as prescribed) and 1 in the evening
instead of 1 tablet 3
times daily
Problems with using ey 9 4 22 Problem with eye drog Problem with ocular
drops without beta-sympathicolytics
pharmacologically | for use in glaucoma
active ingredient
Using more than 6 4 12 Lactulose syrup taken Additional tablet of
prescribed twice daily instead of| zopiclone taken during
once daily night when waking up
(almost every night)
Use of former prescribg 3 3 3 Temazepam Mefenoxalon
medicine
Lends medicine to 3 3 2 Paracetamol Diazepam
another person
Prescription medicine 2 1 5 Discontinuation of | Discontinuation of
discontinued on acetylcysteine theophylline
patient’s own initiative
Has problems by using 2 - 6 - Flixotide
inhalation medicine
Miscellaneous 4 2 10 Patient tries sometineatient forgets often to

if lactulose can be
stopped for a while

take the patch with
transdermal nitro-
glycerine off at

evening.

PCP= pharmaceutical care problems
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After classification of user-related PCP into perybs with minimal/no clinical relevance
and problems with potential clinical relevanceappeared that only 26% of all PCP could
be considered as having a potential clinical releea Similar figures are seen at the level
of the participants, with 58% of the total numbémparticipants only having user-related
PCP that were likely of no or minimal clinical reéce, 73 participants (26%) showed at
least one PCP with potential clinical relevance.

Furthermore, when clinical relevance was includatier problem categories became
more prominent. Using less than prescribed amaoiisedication is also in the category
of clinical relevant problems the problem seen nfesén in 9% of all participants). This is
followed by having problems using eye drops (seeb% of all participants) and using
more than prescribed amounts (seen in 4% of dligqzants) (Table 2).

Risk model for user-related pharmaceutical care problems

A comparison of participants with user-related peats to participants without problems,
showed that, at the bivariate level, significanttéas (P < 0.05) were using a higher
number of medicines, using tablets that had toibieet, using at least one medicine out
of the ATC-groups A or N and having problems witading and understanding the
instructions on the labels. At the multivariatedewvthree factors remained significant. a
higher number of medicines, using tablets that twadbe divided, and problems with

understanding the instructions on the labels (Ta@hple

Table3. Logistic regression model for PCP and for PCP with potential clinical relevance

All PCP PCP with potential clinical relevance
B |Exp(B)] 95% CI B Exp (B) 95% CI
Number of medicines taken (for each |0.306 | 1.358*% 1.172-1.573| 0.177 | 1.194* 1.036-1.377
suppl. medicine)
Participant has to divide tablets 0.584 1.79B* 8:8395|0.959 | 2.609** 1.373-4.960

Participant has problems understandingl.223 | 3.397 0.959-12.033 - - -
instructions on the medicine label
Interference of emotional or physical
problems with social life

Participant has problems with talking to
another person

Participant has problems in recognising
people

Participant uses inhalation medicines - - - 1.425.159** 2.048-8.446
* p<0.05

** np<0.01

PCP= pharmaceutical care problems

0.798 | 2.221* 1.061-4.648

0.883 | 2.417* 1.121-5.214

0.734 | 2.083* 1.058-4.103

Comparing participants with at least one potemntiatlinically relevant problem to
participants with only problems of low clinical eslance or no problems at all showed
significant bivariate associations (P < 0.05) wathhigher number of medicines taken,
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using tablets that have to be divided, worse géimmeath of participants, and participants
having problems with hearing and vision. In addifionental health (feeling anxious or
depressed, experiencing emotional problems andnfedhat emotional or physical

problems interfered with social life) and the usajespecial dosage forms (inhalation
devices and eye drops) increased the likelihodtheing problems that were potentially of
clinical relevance. As Table 3 indicates, six fasteemained significant at the multivariate
level: using a higher number of medicines, usinglets that have to be divided,
interference of emotional or physical problems watitial life, problems with talking to

another person, problems in recognizing peopleusit inhalation medicines.

The predictive values of both models showed thatrhodel for having PCP (relevant
and nonrelevant) had a reasonable sensitivityt, auid select 85% of all participants who
are at risk for having user-related PCP, althodghdpecificity (excluding those who are
not at risk) was only 26%.

The specificity of the second model was high (93Bti} the sensitivity was still low at
32%.

Discussion
User-related PCP were reported by two-thirds of é&alwelling drug users, who were at
least 75 years old and who were taking at least foedications chronically. The most
common types of problems were underuse, difficsiltigth dividing tablets, deviations
from the prescribed dosage schedule without chgniiie total daily dose, problems with
the application of eye drops and overuse. Use whdédy prescribed medicines, lending
medicines to others, or discontinuation of presaibmedicines without consulting the
prescriber were only sporadically recorded. Ouadat under-use and over-use (observed
in 53% of all participants, if taken together, wihtients often being non-adherent to more
than one medicine) correspond fairly well with firings of others, who observed that
14-56% of their patients did not comply for at tease prescribed medicing>***° The
difficulties identified, concerning the dividing @¢&blets, the use of eye drops or inhaling
medicines have also been described previdish?>2® McElnay et al® found that
inhaled bronchodilator medicines are related to-adimerence and that patients are likely
to adapt the required doses of inhaled medicinethéo physical condition, which is
consistent with the findings of our study. The sgrassociation between using inhaled
medicines and user-related PCP is probably maing/td non-adherence and to a lesser
extent to self-reported administration problems.

Unlike previous studies, we assessed the poteciii@cal relevance of the reported
problems. This revealed that the majority of usdated PCP was unlikely to cause
clinically significant problems and that other tgpef problems became more prominent.
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For instance, 14% of the cases concerning undeiiruslved the reduced intake of
benzodiazepines compared to the prescription, wiscbertainly not a change for the
worse. Only one-fourth of all PCP could be con®dens being of potential clinical
relevance (Table 2). This implies that studies Whilo not take the degree of clinical
relevance into consideration focus too much onlerab that do not really matter.

Paying attention to problems of potential clinicalevance is also important in the
development of a predictive risk model for helpiogmmunity pharmacists to identify
elderly drug users at increased risk of user-rdl®€P. When clinical relevance was not
taken into account, only the (higher) number of iwieds taken, the ability to understand
the instructions on the labels and having to divatdets emerged as principal risk factors.
When potential clinical relevance was consideredydver, other risk factors besides the
number of medicines taken and having to divideetzbbecame prominent, namely using
inhalation-medicines, the capability to recognizmge, to have a conversation, and the
extent to which patients felt that emotional proideand physical disabilities limited their
social functioning. Although others have sometimesmrted these determinanfe® 131>
3% this is the first time that their importance féretoccurrence of clinically relevant
problems has been demonstrated.

Our study is not without limitations. First, wdiegl on self-reports of problems, which
may lead to an underestimation, e.g. of non-aditergoroblems. Our interviewers
occasionally observed that participants could movide a satisfactory explanation, when
the interviewers confronted them with an interraptin the dispensing pattern of their
chronic medicines (as established by consulting tilearmacy records). They still stated
that they had taken the medicine as prescribeds ploblem may also arise in daily
pharmacy practice, and is just as difficult to gobs in our research setting. A second
limitation is that nonresponders differed from m@sgers by using fewer medicines, which
may have led to a slight overestimation of the P@# patient. Furthermore, the
pharmacists and general practitioners who took parthe study were a convenience
sample and we do not know to what extent a selediias may have occurred. This
selection bias may also be seen in the respongkeoinvited participants. Participants
familiar with noncompliance are likely to be lesslined to take part in a study concerning
drug-taking habits. Finally, our study did not camp highly urbanized areas. This may
have led to an under representation of immigrangdisers, who might have different
types of PCP compared with our study population.

The risk model we developed to predict the detecof PCP with potential clinical
relevance had a high specificity (93%) but unfoatighy a low sensitivity (32%). This has
also been found by another research group, whoase a risk model for non-adherence
in elderly patients prior to hospitalizatiSn The practical implication is that the
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determinants found with our model can support comitgypharmacists in achieving early
successes. They can start with intensifying thare dor elderly patients, by asking three
simple questions on health and the communicatialityabf the user, supplemented with

information on the total number of medicines usad dosage form of each medication.
This information can also be easily extracted fri pharmacy dispensing record. The
model is not suitable, however, for the identificatof all elderly patients who are at
higher risk and have an increased need of pharrieakoare services. For that purpose,
further research will be necessary with our modeliling a potentially useful starting

point.
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Abstract
Background: Many older patients suffer from chronic diseasesafbich medicines should
be used. Because of the higher number of medicised and decline in hepatic and renal
function, older patients are more prone to probleessed by these medicines.

Therefore, it is important to review pharmacotipgraoncerning older patients in
primary care in a reliable way.
Aim: To determine the nature, volume and clinical reteeaof prescription-related points
of attention in the elderly.
Design of study: Analysis of pharmacotherapy by a multidisciplinagxpert panel
consisting of GPs, geriatric specialists, clinijgharmacists and community pharmacists.
Setting: Pharmacotherapy of 102 home-dwelling older patiantspolypharmacy>75
years, using4 medicines continually) living in the Netherlands.
Method: The analysis of medication-profiles was based twcaround consensus method.
Results: When performing medication reviews for older peoplseemed that for almost
all (98%) improvement in pharmacotherapy could lzalen For 94% of all patients points
of attention could be identified in prescribed nogaes, of which 30% was considered to
be of direct clinical relevance. In 61% of all jgaiis a medicine could be added to improve
pharmacotherapy, 25% of these prescribing omisswea®e considered to be of direct
clinical relevance.
Conclusion: The regular performance of medication reviews sthdad part of routine in
primary care as it yields significant numbers oégaription-related points of attention.
Although they were not all considered to be of direlinical relevance, all points of
attention do ask for a signal to the prescribingsptian. This paper is not implying poor
practice or poor reviewing practice but documentthg need for performing regular
medication reviews.
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Introduction

In the Netherlands 14% of the population consiételder people X 65 years old). This
proportion of the population is responsible for rasich as 39% of all expenses on
medicines as delivered by community pharmaciespleesged 65 years or over use three
times as many medicines as compared to the whalalgmon in the Netherlands (three
medicines daily on average). People of 75 yearsver use on average as many as four
medicines daily.Older people use many medicines because they duffarmore chronic
conditions that need treatment by means of pharthacpy. However, older people are
more prone to adverse drug reactions, resulting fige-related factors such as changes in
drug distribution, metabolism and excretion, andaneptor sensitivity as well as from
drug—drug interactions and drug—disease interaxtmaused by prescribing of multiple
drugs®™ In other words, prescribing in older patients imasl balancing conflicting
demands, and the benefit:risk ratio should be demsd when deciding whether to initiate
pharmacotherapy.

Although it is not possible to prevent all preptinn-related problems in older people,
several studies have shown that it is possibleetiuce the occurrence of prescription-
related problems by means of a medication refiéin such a medication review,
complete pharmacotherapy of an individual patisnassessed by a trained professional
(GP and/or pharmacist). In the UK regular medicatieviews for older people on long-
term medication were recommended by the DepartwieHealth to maximise therapeutic
benefit and minimise potential harthand this practice has been included in the
Community Pharmacy Contractual Framework for atlgras on long-term medication in
the UK

In this article we describe the occurrence andiadi relevance of prescription-related
points of attention found in older patients where us made of an in depth and
comprehensive approach with medication reviewsoper®d by both prescribers and
pharmacists. The occurrence of user-related phautiaal care problems in the same
group of older patients had been determined inexipus study? creating insight in to
whether it appears more effective to focus qualityprovement interventions on
prescribers (in particular GPs), or on the usemm@dicines.

This study is the first in-depth analysis by ay&aexpert panel and focuses on a wider
and more comprehensive set of prescription-relatenhts of attention than previous
studies have dorn&:?!It therefore provides a more complete and accysateire of the
size and types of prescription-related points tdraton faced by older patients as well as
the clinical relevance of them. Whether or not prgions were taken by the prescribing
physician (such as regularly checking potassiuralg\wo prevent these potential problems
Is not included in this study. However, the resoftshis study should give some insight in
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to the process of medication review that can be @sesetting up better and more reliable
medication reviews in the future.

Method

Sudy design and population

An analysis was performed of pharmacotherapy of b@¥er people living in the
community in the southeast of the Netherlands. iehay dispensing data were collected
from November 2001 to December 2002. The assessofepharmacotherapy by the
expert panel was based on a consensus method.

Patients were selected from the participants sfudy on user-related problemgth
298 homedwelling participants ef 75 years old who were being prescribed four oremor
medicines chronically, and were living in the sooththe Netherlands. In the previous
study, nine pharmacies were included (convenieramapke). These pharmacies each
contacted one to three GPs. The pharmacists andn@R eligible patients to participate
in the study: patients were included if they re&afrihe application form, including their
informed consent. For each GP participating in stugly (1 = 18), six patients were picked
at random, resulting in a total of 107 patients flne GP only five eligible patients could
be pointed obtained).

Variables and instruments
Types of prescription-related points of attention. Inappropriate prescribing was assessed
based on the aspects described in Table 1.

Table1l. Aspectsof inappropriate prescribing including examplesfor each aspect

Example Description of the problem
1. Medicine not useful (no indication, no proven  |Prescribing clofibrate, for which much safer andeno
effectiveness or better/safer alternatives availabl|effective alternatives exist
2. Medicine inappropriate for use in older patients |Prescribing diazepam, which has a long half-lifest
3. Prolonged prescribing of hypnotics Medicinads taken for a correct duration
4. Dosage exceeds the suitable dosage for older pgPrescribing flurazepam in a dosage exceeding 18aitg
5. Unnecessary therapeutic duplication Prescribyhgpbarbital and a benzodiazepine
6. Contraindication known (drug-disease interagtionPrescribing indometacin to a patient sufferirgirheart
failure
7. Medicine used for treatment of a side-effectsealu |Omeprazole for treatment of stomach problems prgbab
by another medicine caused by ketoprofen (NSAID)
8. Interaction with another medicine (drug-drug Prescribing cotrimoxazol to a patient using acenatarol
interaction). (coumarin-derivative) that causes problems in mengag
INR
9. Omission of drug therapy that is indicated fa¥ t |Lack of prescribing a laxative to a patient
treatment or prevention of a condition
10. Medicine used in/provided by unsuitable Prescribing different types of inhalation device®he
administration aids for older people patient
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Clinical relevance of prescription-related points of attention. Panel members rated the
clinical relevance of points of attention and prdsng omissions by means of a score
from zero to three. Points of attention were comi®d as having clinical relevance if they
could lead to a deterioration in general healttustaf the patient (see Table 2).

Table2. Levelsof clinical relevance for prescription related phar maceutical care problems, including
examplesfor each score of clinical relevance

Score Description Example

0 Aspect is not applicable -

1 Aspect is applicable, but not clinically relevant |Use of vitamin C preparations without an indicatio
known

2 Aspect is applicable and potentially clinically |Drug-drug interaction between digoxin and diuretics

relevant; extra information is needed to determiméhen potassium levels are regularly checked this
the relevancy of these points of attention (such |ageraction will not cause any problems.

blood pressure, other measurements or clinical
condition of the patient)

3 Aspect is applicable and clinically relevant;ghe |Prescribing glibenclamid, which is not suitable fise in
aspects are of clinical relevance in all instancesolder patients because it can cause prolonged
hypoglycaemia

Procedures

Expert panel. The expert panel consisted of two GPs, two comiyyharmacists, two
olderpatient specialised internal medical spedglend two clinical pharmacists. Panel
members were selected on the basis of their ndfyonm@cognised expertise in
pharmacology and/or clinical older patient pharnegy.

Individual scoring. For each of the 107 participating older patients fanel members
received a pharmacy record, a graphic medicatioardg the reasons for prescribing the
medicines (provided by the GP), and a scoring faramtaining all medicines regularly
taken as determined by pharmacy records and theopsty named aspects (see Table
1).1°The scoring forms were completed and sent backewdsearcher by individual panel
members. Before the consensus meetings, panel memixeived overviews in which
their own scores were reflected in the light of skheres of the other panel members.

Consensus meeting. During the consensus meetings aspects of medigmees discussed
that indicated a lack of consensus or were of @dinirelevance. The researcher (a
pharmacist) selected the points of attention thesdied further discussion, including all
items that had a score of at least six (when takitmyes of all experts together) and all
items that had scored at least a single threeiqally relevant item). An independent
chairperson led the meeting. Panel members weredto raise any additional topic that
they considered of concern.



42 Chapter 3

In case panel members were not able to join theingethe researcher held an individual
interview with the panel members to discuss his/besres, and brought it into the
discussion during the group meetings.

After the panel meeting, reports of the meetingdenlay the researcher, were sent by email
to all panel members, so that they could give tbemments. Issues that remained unclear
and comments of panel members were discussed dgang the next consensus meeting,
until consensus was reached.

Data analysis. After the panel discussions the scored points teh&ibn (consensus) were
analysed with SPSS 11 (SPSS Inc. Chicago, lllintlS), and an inventory of all
prescription-related points of attention was mddering the panel discussions it seemed
that a score of 1 was not always used consequevttign an aspect was not relevant it was
not scored at all. Therefore, in the results, opbynts of attention with a score of 2
(potential clinical relevant) or 3 (clinically relant) are included.

Results

Consensus meetings

In total, five panel discussions (four on teleph@mel one in person) took place during
which the medications of 107 patients were disalis®n average, there were more than
six panel members present during the panel dismusgone time, all experts were present,
one time only five experts were able to participfbe two discussions six panel members
participated and in one instance seven panel meswiere present).

On average, the total panel consensus contained (aod other) points of attention than
the individual scoring lists. It appeared that epelnel member had his/her own area of
expertise. The individual written scokevalue showed a variation for each item and each
panel member (range 0.01-0.88). The averagalue after the round in writing for all
items and all panel members was 0.34 (slight agee®m The discussion sometimes
yielded additional points of attention becausehef interaction between panel members of
different professions. During the consensus megtihgwever, consensus was reached for
all items.

Patients

In the panel discussion the medications of 107rBidmatients were discussed. After an
evaluation of medicine use, five older patientsevexcluded because they used fewer than
four medicines. The included patients were on ayel years of age, were almost two-
thirds female (62%), and used on average 6.8 meiathronically. Forty-one per cent of
the included patients got their prescriptions drndyn one physician.
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In total, 102 older patients used 755 medicinesdidees for cardiovascular diseases were
prescribed most frequently (36% of the total humbkmedicines used), followed by
medicines for the central nervous system (13%), almentary tract and metabolism
(12%), and blood and blood-forming organs (10%).

In the medication records of 98% of all patient@ngs of attention were identified. In 4%
of these medication profiles the expert panel hmd@damments on the medicines currently
used, but one or more medicines could possibly lmwulsl be added to improve
pharmacotherapy.

Number, type and clinical relevance of prescription-related points of attention

Panel members rated 457 points of attention consgi@rescribed medicines used by 96
older patients. Thirty per cent of these recomm#ods were considered to be of direct
clinical relevance, the remaining 70% was considiéoebe of potential clinical relevance.
The latter category of problems can possibly padysolved by reviewing the medical
records (such as measures of potassium or bloossymed, but whether or not these
measures were regularly performed by the GP wagsegatered in our study.

Table 3 shows the distribution of the points oéation by various problem categories.
Medicines considered as being not useful are regartost frequently, seen in anatomical
therapeutic classification (ATC) group N (medicirfes the nervous system, 21%) and C
(medicines for the cardiovascular system, 20%). pilblem category seen second most
frequently is prescribing medicines for an incotrperiod of time, almost exclusively
(88%) seen in ATC group N, and prescribing medimea dose not appropriate for older
people, seen in group C (56%) and N (40%). Druggdnteractions are also reported
frequently, drug—drug interactions are mainly (5%a)sed by medicines from ATC group
C, medicines for the cardiovascular system.

Table3 Number and types of prescription-related points of attention (including points of attention with
potential clinical relevance and points of attention with direct clinical relevance)

Type of prescription related point of attention Number of prescription-related points of attention
(% of total number of prescription-related points of attention)

Medicine not useful (no indication, no proven 76 (19)

effectiveness or better alternatives available)

Dose not appropriate for > 75 years 57 (14)

Incorrect period 57 (14)

Medicine interaction 55 (13)

Medicine inappropriate for > 75 years 51 (13)

Inappropriate administration form or aids 48 (12)

Medicine used for treatment of side effects of haot 27 (7)

medicine

Contraindication known 19 (5)

Unnecessary therapeutic duplication 18 (4)

Total 408 (100)
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Table 4 shows the percentages of medicines outai ®mTC groups having at least one
prescription-related point of attention of potehtknical relevance. The main ATC group

R (medicines for the respiratory system) is thaugrwith the highest number (relatively);

this is mainly caused by concerns of panel memaleosit the suitability of the inhalation

devices for elderly patients, but also about the ok mucolytics. There is some doubt
whether these preparations are effective. At time f our study, the leading Dutch Drug
Compendium (Farmacotherapeutisch Kompas) discodrdmgeuse of oral mucolytics, this

discouragement is still present in the 2006 editfdrhe panel felt that their use should, at
the very least, be carefully considered.

Table4. Number of recipeswithin a main anatomical ther apeutic classification (AT C)-group?

Main ATC-Group Number of recipes Total |Type of prescription related point of attention seen
with at least one | number of |most within the particular main ATC-group
prescription-related | recipesin |(percentagein main ATC-group)
point of attention (% |main ATC-
in main ATC-group)| group
A. Alimentary tract and 30 (32.3) 93 Medicine for treatment side-effecotifer medicine
metabolism (20.5)
Medicine not useful (8.7)
B. Blood and blood 19 (24.4) 78 Medicine not useful (15.4)
forming organs Drug-drug interaction (8.9)
C. Cardiovascular 97 (35.7) 272 Drug-drug interaction (18.0)
system Dose not correct for > 75 years (11.8)
G. Genitourinary syste 8 (66.7) 12 Medicine not useful (41.6)
and sex hormones Medicine not suitable for > 75 years (33.3)
H. Systemical hormonal 6 (31.6) 19 Unnecessary therapeutic duplicati@ng()l
preparations (excl. sex| Medicine not useful (10.6)
hormones and insulin)
J. Anti-infectives for 3 (42.9) 7 Length of prescription (28.6)
systemic use Drug-drug interaction (14.3)
M. Musculoskeletal 28 (73.7) 38 Drug-drug interaction (26.4)
system Medicine not suitable for > 75 years (26.3)
N. Central nervous 65 (65.0) 100 Length of prescription (50.0)
system Medicine not suitable for > 75 years (27.0)
R. Respiratory system 58 (90.6) 64 Administratiomf not suitable for > 75 years (73.4)
Medicine not useful (20.4)
S. Sensory organs 4 (9.5) 42 Medicine for treatrsle-effect of other medicine
(4.8)
Length of prescription (4.8)

& with at least one point of attention (includingimie of attention with potential clinical relevanaed points of

attention with direct clinical relevance), totalmioer of recipes in main ATC-group and a descriptibtthe type
of points of attention seen most (percentage gfailits of attention in the main ATC-group)

Main ATC group M (medicines for the musculoskeletgstem) is the group with the
second highest number of points of attention, nyagdused by drug—drug interactions
caused by NSAIDs (26%), use of hydroquinine or N3#\being less appropriate for the
elderly (26%), and use of NSAIDs when other anatgesre indicated (18%).
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In the main ATC group G (medicines for the genitoary system and sex hormones)
recommendations were related to medicines for iticence with a marginally proven
effectiveness (while leading to side effects) fdmat alternatives exist causing fewer side
effects (42%) and inappropriateness for older pedmcause of anticholinergic side-
effects (33%). In group N (medicines for the newly@ystem) points of attention were
mainly related to prolonged prescribing of benzedmnes (50%). Points of attention in
this group were aimed at prescribing long-actingzoeliazepines that are less suitable for
use in the elderly (27%) and prescribing drugs —Atyabenzodiazepines— in dosages
exceeding the geriatric daily dose (23%).

In some ATC groups, high percentages of presonpgti have at least one
recommendation. These recommendations can be casdinto specific groups of points
of attention, more than half of all points of atien can be identified by looking at these
specific medicines or groups of medicines.

Prescribing omissions

By reviewing the complete medication profiles,ppaared that 101 medicines might have
been needed to improve the quality of medicati@napy in 62 patients (61% of all older
patients). Score 2 (a medicine might be added fwane pharmacotherapy depending on
the general condition of the patient) was scored6®o of all cases and seen in 52% of all
older patients. Twentyfive per cent of the omitteedicines had a score of 3, meaning that
according to prescription guidelines a medicine uéthobe added to improve
pharmacotherapy. These prescribing omissions vesne ist 23% of all elderly patients.
More than half of all prescribing omissions (60%¢res found in main ATC group C
(medicines for the cardiovascular system), for gXemthe need of adding an ACE-
inhibitor to pharmacotherapy of an elderly patiesth heart failure. Twenty-two per cent
of the prescribing omissions could be categorisechain ATC group B (blood and blood
forming organs), such as adding a thrombocyteaggieey inhibitor to the
pharmacotherapy of an older patient with anginatggec Ten per cent of all omitted
medicines belonged to main ATC group R (respirateygtem); a medicine should
probably be added to optimise ATSMA/COPD treatmenich as rescue-medication
(short-acting2-sympathicomemetica) for the treatment of a patery using long-acting
B2-sympathicomimetica.

Discussion

Summary of main findings

In this study, prescription-related points of atit@m of potential clinical relevance were
found in pharmacotherapy of almost all includedigas. One-third of the points of
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attention found in prescribed medicines were carsid to be of direct clinical relevance,
implying that these prescriptions should be changsbnditionally. The remaining two-
thirds were potentially relevant, meaning that atipent would depend on clinical
measurements or specific clinical parameters of plagient, whether or not these
precautions were taken by the physician was nastexgd in our study. In addition, the
panel determined that a relevant medication wasingsor potentially missing in almost
two-thirds of the patients.

Srengths and the limitations of the study

This study is the first in-depth analysis by a éasxpert panel and focuses on a wide and
comprehensive set of prescription-related pointatténtion. It provides a complete and
accurate picture of the number and types of pretsenrelated points of attention faced by
older patients as well as the clinical relevancthete problems.

Our study is not without limitations. First, thatgnts in our study consisted of a limited
sample. Although their number was quite high fochswa comprehensive method of
evaluation, some types of prescribing problems —padrticular those that occur rarely —
may be underrepresented. Second, consensus apgsoaletays entail a risk that some
panel members are more influential than othersrdThour expert panel has identified
points of attention on the basis of a medicaticoré and the indications for the medicines
as given by the physician. Our panel had no medeabrds at their disposal. In most
instances, regular checks and measurements wilieb®rmed by the physician and in
some instances a second choice medicine will bemapttreatment because other
medicines will not be tolerated by the particulatipnt. Our study does indicate a high
number of points of attention in daily practice.vitawver, a part of these points of attention
will be dealt with already by means of regular dsecThis paper is not implying poor
practice or poor reviewing practice but documentthg need for regular medication
reviews.

Comparison with existing literature

Recommendations were mainly seen in the medicioestie respiratory system, the

cardiovascular system and the nervous system. oirdgttention regarding medicines for
the cardiovascular system were mainly caused bg-dhwg interactions, which were in

most instances not of direct clinical relevanced#ly practice, high numbers of drug—
drug interactions are seen within this group, andnynproblems caused by these
interactions will be prevented by regularly meamensts (such as potassium levels or
blood pressure}®2*
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Recommendations regarding medicines for the raspy tract were mainly aimed at
the suitability of inhalation devices used for olgtients. This is consistent with other
studies that also found that older patients fregyehave problems taking inhaled
medicatior?>*’therefore such a signal to the physician may bevagit.

Most points of attention of direct clinical relenae were seen in the group of medicines
for the central nervous system, which were in paldr related to benzodiazepine use.
Problems included the use for an incorrect petimdiosages exceeding the geriatric daily
dosage and use of substances with a long halfiiife that are not suitable for use in older
patients. Prolonged use of hypnotics, particularlyhe elderly, is a widespread problem,
as numerous studies concerning inappropriate pbasgr for the elderly have
ShOWﬂ.13'14’20’26

In almost two thirds of the patients, prescribargissions were identified, of which one
out of four were of direct clinical relevance. Rm@sing omissions are only scarcely
described in studies concerning inappropriate pil@ag for the elderlyin spite of studies
that prove that a substantial number of older pties not receiving omitted but necessary
pharmacotherapy for established diagn8%is.Prescribing omissions may place older
patients at higher risk for preventable adversesequences. Hence, medication reviews
should point at the quality of complete medicafofiles and not only at the quantity of
drugs prescribed.

Implications for future research or clinical practice

Over half of detected points of attention recuriedonly a handful of drug classes,
suggesting that medication reviews of older ouggrdsi on polypharmacy may benefit from
a computerised screening tool. Although such a coensed screening tool could detect a
large proportion of potential problems, the detactof various other problems in our
analysis shows that such a tool should be suppleEdenith a more implicit method of
assessment. The professional judgement of a coenpletdication profile by an
experienced healthcare provider can detect probthatsvould go unnoticed if one would
rely solely on computerised screening. The overathlue indicated slight agreement after
the round in writing. All panel members seemed @avehtheir own speciality. During the
consensus meetings, however, consensus aboupatitasvas reached. In some instances
panel members had to make out their case, in dttstances consensus was reached
quickly because other panel members realised thdyolwerlooked a particular problem.
Another interesting observation (data not shown}y weat about 15% of the points of
attention could only be detected because the pesasl not only supplied with the
medications prescribed but also with the reasomspfescribing them. Together these
findings raise the possibility that medication eavs ideally should be performed by more
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than one healthcare professional, ideally of déferprofessions, with the medical record
at their disposal. Further research is neededrbronthese assumptions.

All in all, we conclude that it appears advisabdeperform medication reviews for
home-dwelling older patients by GPs, community plauists and other specialists. It
yields significant numbers of relevant prescriptietated points of attention and a
potential for quality improvement of prescriptioier older patients living in the
community.
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Abstract

The regular performance of medication reviews @pnent among the methods that are
advocated to reduce the extent and seriousnessigirelated problems, such as adverse
drug reactions, drug-disease interactions, drug-d@nteractions, drug ineffectiveness and
cost-ineffectiveness. Several screening tools hasen developed to guide practising
healthcare professionals and researchers in rawietie medication patterns of elderly

patients, but each of these tools has its ownditmoibs. This review offers a wide range of
presciption-related, treatment-related and patielasted issues that should be taken into
account in the implicit reviewing of medication fgahs. A broad selection of concrete

examples and references that can be used as ba#ie fexplicit screening of medication

patterns in outpatients is also offered.

Patients on repeat prescriptions are at risk peegncing adverse drug reactions, drug-
disease interactions, drug-drug interactions aetfantiveness, particularly when they are
elderly. This is due to factors such as polyphagmasuboptimal monitoring,
nonadherence, and pathological or age-related qlogscal changes. The regular
performance of pharmacy-initiated medication rewds prominent among the methods
that are advocated to reduce the extent and sedsssof such problenis. Drug
treatments should be periodically reconsidered enm$ of their adverse effects.
Randomized controlled trials have partially confanthat pharmacy-initiated medication
reviews may have economic as well as clinical b&eff designed and executed
appropriately-241°

In several countries, pharmacists can now clafeedor conducting medication reviews
of outpatients. Australian community pharmacists eompensated for home medicines
reviews under an agreement between the governmeahttlde pharmacy guild. In
cooperation with a general practitioner (who refires patient), the pharmacist visits the
patient at home, reviews his or her medicationd, @ovides the general practitioner with
a report. The general practitioner and patient tgmee on a medication management plan.
The pharmacist’s responsibilities vary, dependingwdether he of she is accredited to
conduct medication reviews.In The Netherlands, private health insurance camesa
have recently started to pay a fee to communityrmphaists for conducting medication
reviews of outpatients on polypharmdéy?

In the UK, The UK Task Force on Medicines Parthgrdistinguishes four different
levels of medication reviews (Table 1). Pharmadistghis country are allowed to claim
payment for so-called medicines use reviews, which at improvement of the patient’s
knowledge and use of drugs by in particular: (apshing the patient's actual use,
understanding and experience of taking drugs; dbptifying, discussing and resolving
poor or ineffective use of drugs by the patieni; i@entifying side effects and drug
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interactions that may affect the patient’'s comm&nvith instructions given to him by a
health care professional for the taking of drugs] &) improving the clinical and cost
effectiveness of drugs prescribed to patients thereducing the wastage of such drigs.

1. Objectives

The growing importance of medication reviews insemathe need for adequate guidance

on how to perform such reviews, particularly inezlgl patients with complicated drug

regimens. The present paper examines prominenirgxi®ols for medication reviewing

and then presents a new composite tool which segapli

1. various general issues that should be taken intowat in the implicit reviewing of
medication patterns;

2. a broad range of concrete examples and detailederafes to examples that can be
used for the explicit reviewing of medication pate

2. Methods

Our initial search strategy for finding pertinenttidles was a free text search on

“medication review” OR “medication reviews” in Meaké through on-line consultation of

PubMed (http://www.ncbi.nlm.nih.gov/entrez/quergiftddb=PubMed; entrez date up to

Dec 31 2006). We resorted to this free text apgrohecause Pubmed did not provide a

specific MeSH term for medication review. Only l#ferences were retrieved, many of

which were judged (on the basis of their title anddbstract) to be less useful for our
purposes. More importantly, the search failed teauth various relevant articles that we
had uncovered in the course of an earlier liteeatteview on repeat prescribing in
ambulatory care patiefitend two original studies of prescriber-related asdr-related
drug-related problems in elderly outpatients on ypbarmacy®!’ We therefore
supplemented our initial Medline search with anremeental search strategy that
comprised the following elements:

1. Manual searching of the literature that had alrelaglgn collected or consulted for our
earlier studie$®*’ As these studies had focused on ambulatory caiienps we
decided to give our new study the same focus.

2. On-line searching for additional papers of the aede groups that turned out to be
prominent in the field of medication reviews anthted issues.

3. Manual searching of the bibliography of every utedference retrieved for additional
references and iterating this procedure until noemuseful references emerged.
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3. Existing screening tools

Several implicit and/or explicit screening toolsveéaeen developed to guide practising
healthcare professionals as well as drug utiliratesearchers in reviewing the medication
patterns of elderly patients, but each of themitsaswn benefits and limitations. This will
be illustrated by discussing some prominent exaspitow. Generally speaking, implicit
screening criteria allow a full and flexible clinigudgement of individual drug treatments,
which can also detect problems that are not présgegc However, implicit screening
methods depend heavily on the knowledge, experieamu skills of the individual
reviewer. They may be relatively time-consuming dndan be difficult to apply them
consistently and to measure outcomes in a valid rehdble way. In contrast, explicit
screening criteria have the advantages that theyeaeliably based on literature review
and expert consensus, that they can identify amtijwe problems in a consistent way,
and that they can be easily incorporated in praatmmputer systems. However, explicit
screening methods have the disadvantage of anxiloiée approach, which leaves
insufficient room for individual differences betwepatients and can thereby lead to false
positive signals (i.e., the signaling that a dragded problem exists whereas in reality it
does not exist). Furthermore, explicit screeningthmés will miss any drug-related
problem that has not been prespecified and wilietfoee fail to provide a full assessment
of the patient. All in all, the combination of inigit and explicit methods can be expected
to offer a more thorough assessment than each agpseparately. The only caveat is that
such a combined application can be more time-comgumand care should therefore be
taken to keep this approach sufficiently feasinldaily practice'?

3.1. Beerscriteria

A widely advocated explicit screening tool was aduced in 1991 by Beers and
associate$’ It was first developed to be used in nursing hpaigents and consists of a list
of concrete drugs and drug classes which shoulérgéy be avoided in elderly patients.
These so-called Beers criteria have been very Uskfu assessing medication
appropriateness in elderly populations, and thexe tieen widely used for this purpdSe.
23 When interpreting such data, one should realiae sbme drugs on the Beers list are
appropriate for specific patients in certain cirstamce$** Furthermore, the original
Beers criteria focused entirely on the appropriessnof medications in elderly patients
without addressing other important categories aigetelated problems. In 2003, an
additional Beers list was introduced that specifiettain drug-disease combinations which
should also generally be avoided in elderly pasi€hwhile this broadened the scope of
the Beers criteria, it certainly did not resulairomplete set for medication reviewing.
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3.2. Medication Appropriateness | ndex

A well-known example of an implicit screening tdol reviewing medication patterns in
elderly patients is the so-called Medication Appiaeness IndeX % The first version
was published in 1992 by Hanlon and co-workeasid a modified version was presented
by the same group in 198%The Index raises a number of important issuesatenot or
incompletely considered by the Beers criteria: Bash medication an indication; is it
expected to be effective for the patient's conditiess each dosage correct; are the
directions for use correct and practical; are thang clinically significant drug-drug
interactions or drug-disease interactions; is tlerg unnecessary duplication with other
drugs; is the duration of therapy acceptable; andaich medication the least expensive
alternative compared with others of equal utilityontrary to the Beers criteria, the
Medication Appropriateness Index does not speciifich drug therapies or drug
combinations are of primary concern in these domdturthermore, even the Medication
Appropriateness Index does not coaélrrelevant categories of drug-related problems. For
instance, it does not address such important issseadherence to each medication
regimer or the risk that the patient is not receiving guieed medicatiori***

3.3. ACOVE indicators
The so-called ACOVE indicators for Assessing Cafe/GIinerable Elders offer a mix of
explicit and implicit screening criteria. In 2004, series of consensus-based sets of
ACOVE indicators were published as a special isduibe Annals of Internal Medicine. A
few years later, the results of applying thesedattirs to assess the quality of medical care
and pharmacological care for vulnerable elders wessented in the same jourfaf®
One of the ACOVE sets of indicators focuses on @ppate medication use. It consists of
12 different indicators, which range from very dfiedopics (e.g., avoid barbiturates, if
they are not needed to control seizures; checkrelgtes within 1 week of initiating
therapy with a thiazide or loop diuretic and atsteannually thereafter) to very broad
recommendations (e.g., every new drug should hawtearly defined indication; the
patient or caregiver should receive education f@rgnew drug about its purpose, how to
take it, and expected side effects; every vulneradtier should have a drug regimen
review at least annually sic!).** In addition, various drug therapy-related indicatoccur
in the other ACOVE sets of indicatofsAn example are recommendations in the set for
the management of osteoarthritis to use acetamaropls the first drug and to give this
drug in a maximum dose (considering age and comibybibefore switching to another
agent’’

Although the ACOVE indicators point out some imjanit aspects of drug therapy in the
elderly that are neither covered by the Beersraiteor the Medication Appropriateness
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Index (e.g., the risk of underprescribing and tleechto monitor certain drug therapies
carefully), neither their range of general drugatetl topics nor their selection of drug-
specific indicators provide an exhaustive enumenati

4. General issuesin implicit screening
Based on our earlier review of the quality managen® repeat prescriptiorfsfwo
original studies of user-related and prescribeategl problems in elderly outpatients on
polypharmacy®'’ and various other papers about general aspedis tmnsidered when
reviewing medicationd;418:20:31:3236:38-4e identified a large number of issues that should
be taken into account in the implicit screeningn&dication patterns in outpatients.
Following the classification of medication revietg the UK Task Force on Medicines
Partnership (Table 1), we divided these issuesprggciption issues, treatment issues and
patient issues (Table 2). The next sections willioel these categories one by one, identify
the general issues in each category, and supplegait general issue with concrete
examples and/or detailed references to concreta@es.

Tablel Levels of medication review distinguished by the UK Task Force on Medicines Partnership

(reproduced with per mission from its 2002 report Room for Review™)
Level Description
0 Ad-hoc Unstructured, opportunistic review of a patient’sdication
review E.g., an isolated question to a patient from aptarist in the surgery or from a pharmacist in the

community pharmacy.
1 Presciption |Technical review of list of patient's medicines

review This can be helpful in identifying anomalies anghiighting patients who may need clinical
medication reviews, but as a stand-alone tooldtsdiis are relatively limited as it does not normg
allow for a full discussion with the patient. Exaegpof interventions: include dose and pack
optimisation, resolving quantity problems, druggenetation issues, and brand to generic switches.
2 Treatment |Review of medicines with patient’s full notes

review This normally takes place under the direction dbator, nurse or pharmacist, but often without the
patient — e.g., removal of unwanted items fromrtpeat medicines list, and dose adjustments. It
may include the complete repeat prescription ousomn one therapeutic area (eg hypertension),
drug (eg lithium) or group of drugs (eg NSAIDs).deenmendations may be passed to the prescriber
for implementation. Examples of outcomes: reduthegnumber of items, modifying doses.

3 Clinical Face-to-face review of medicines and condition
medication |This requires access to the patient’s notes, églbrd of prescriptions and non-drug care and esult
review from laboratory tests etc. It should include thenptete repeat prescription as well as over-the-

counter and complementary remedies. In a clinicadioation review, medicines are not examine
isolation but consided in the context of the patient’s condition angl Way they live their lives. Tt
review should involve the patient as a full partie., listening to the patient’s views and bedief
about his medicines, reaching an honest understgrdihis medicine taking behaviour, and taking
full account of his preferences in any decisionsutlireatment. The invitation to a review should
include both the patient and (when appropriatextrer.

A level 3 review involves evaluating the therapewtificacy of each drug, identifying and
addressing unmet therapeutic need, monitoring therpss of the conditions being treated, together
with purposeful discussion about specific aspetth@patient’s medication to facilitate a
concordant approach to medicine taking. Clinicatliv&tion review may take place in a variety of
settings including the patient’s home.




A composite screening tool 57

5. Perscription issues

Prescription issues often focus on cost reducWghile cost effectiveness is a legitimate
objective of medication review, it should always sbordinate to improved care and
safety™

5.1. Generic substitution

Consider the possibility that medications may bédsstuted by cheaper generic

equivalents

Generic substitution, which involves the substitntiof a medication by a cheaper

medication with the same active ingredient(s), dstrigngth(s) and dosage form, can offer

substantial economic benefft® It can usually be performed safely, if sufficiettention

is paid to the following caveat5*

— The risk of inequivalence is smaller, when drugetising authorities verify
systematically and rigorously that generic prodwsts bioequivalent to original brand
products and to each other and it is larger, whani$ not the cas¥.

— The risk of inequivalence depends on the specifisade form and specific drug
substance. Caution is especially needed when teageoform has controlled-release
propertie®™? and when the drug substance has a narrow thefapedex (e.g.,
anticonvulsants, warfariti>*

— Alertness to the occasional possibility that anivioiial patient is confused by
differences in outward appearance (e.g., colowapshpackaging) or in content of the
package insert A particular concern is the risk of confusion beém original brands
and parallel imported equivalents with differerdutl names.

5.2. Therapeutic substitution

Consider the possibility that medications may bésstuted by cheaper therapeutic
equivalents

A step beyond generic substitution is class sulistit, in which medications are replaced
by cheaper medications with another substance tiremsame drug class. This type of
substitution is a pillar under many drug formularand reference pricing systems, and the
potential cost savings often seem larger than wtet be achieved by generic
substitutio®’ However, the pharmacotherapeutic caveats thatléHmi respected to
guarantee therapeutic equivalence are also offereliit order. Drug substances with the
same mechanism of action may still be differenhwéspect to ancillary pharmacological
properties, safety profile and/or the risk of ddrgg interactions, which may lead to
differences in effectiveness, safety, or appliéggbif~® For instance, there is substantial
evidence to suggest that beta-blocking agents aralways equal with respect to their
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effectivenes¥® and that the classical NSAIDs show notable vamain their adverse
reaction profile$*® An additional concern is that studies on clinieatipoints are usually
not available for all drug substances belonginthéosame cardiovascular drug class. Even
if one assumes that the effects on cardiovasculdpants are class effects, it may be
difficult to ascertain which dose levels are appiatp for those substances which have not
been evaluated in endpoint trials. This is esplgcelproblem, when monitoring on the
basis of a pharmacological effect (e.g., on chetestlevel or blood pressure) is either
impossible or inadequately execuf8§°

6. Treatment issues

The reason for prescribing should be known to tlkdioation reviewer

A general point with respect to treatment issudatas medication reviewers may identify
and evaluate certain types of problems only or mems$ier, when they do not only have
access to the pharmacy record but also to the @ledicord. In a recent UK evaluation of
pharmacist-led medication reviews in patients @&rthe pharmacists detected 18% of the
drug-related problems by reviewing medical notes gddition to 52% by looking at
perscription records and 29% by interviewing pasert home$’ Evidence that the quality
of a pharmacist-conducted medication review in@sa®s access to complete patient
information increases, also comes from a US stiighaper case®

6.1. Potentially superfluous medications

Consider discontinuation of medications withoutlveskablished effectiveness

Examples of medications with marginal or questidea&ifectiveness include:

1) hydergine and piracetam for dementia or cognitinpadirment®’®

2) betahistine for Meniere's disedse most oral vasodilators for intermittent
claudicatio’®”®

3) antispasmodic or anticholinergic agents in irrigelbdwel syndronlé

1) expectorants for acute bronchiti§®

2) long-term use of low-dose oral corticosteroids gtable chronic obstructive pulmonary
disease (COPD}

3) most phytotherapeutic agents for most indicafibfisand homeopathic agents for any

indication®8!

Consider discontinuation of medications withoueetiveness and/or valid reason for use
in the particular patient under review

Many medications may be stopped in elderly outpéiavithout the occurrence of an
adverse drug withdrawal event. However, such wah@i events are known to occur, and
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if they do, they result in substantial health catikzation. One should therefore be vigilant

for disease recurrence, when drug therapy is disueed in the elderl§?® A concrete list

of drugs that qualify for careful considerationtbeir discontinuation in the elderly has
been drawn up by WoodwaftiWell-known examples include:

1. Loop diuretics. In a study evaluating their useDiatch community-dwelling patients
aged 75 years or older, general practitioners densd their continuation unnecessary
in 19.5% of the patients. The reason for their was unknown in 8% of the patients,
and they were used for the controversial indicatibankle edema in another §%s.

2. H,-antagonists and proton pump inhibitors. Studieganeral populations have shown
that these acid suppressants are not always used falid reasofi®® and that an
appreciable proportion of chronic users is abldiszontinue these drug§® A recent
epidemiological study suggests that use of protomginhibitors for more than a year
Is associated with an increased risk of hip fractur elderly users, possibly by
interference with calcium absorptidh.

3. Cholinesterase inhibitors and memantine. As thegnta produce clinically relevant
effects only in a minority of patients with Alzheims diseasé”® it is important to
assess after initiation of therapy which patieespond and which patients do fbt.

4. Anticholinergic medications for the treatment ofecactive bladdet: because their
clinical benefits may be of questionable significaiin many patients.

5. Antihypertensive medications in very old patiefiise benefits and risks of these agents
in patients over 80 years of age are still insigfitly clear’** Preliminary results of a
controlled trial in this age group suggest thatribk of stroke may be reduced but that
this gain may be offset by extra non-stroke de3tigials to withdraw or lower the
dosage of antihypertensive medications in eldeulpatients have shown that this may
be successful in up to 40% of the patients, whambtoed with salt restriction and
weight loss™*

6. Oral mucolytics. A recent review suggests thattinesmt with these agents is not cost-
effective in all patients with chronic bronchitis GOPD and that it should be restricted
to patients with more frequent and severe exaderist

Consider the possibility of potentially inappropeaduplication of drug treatment
Unnecessary duplications of drug treatment (diffet@ands of the same drug or different
drug substances from the same therapeutic class)dshe avoided®®° For instance, the
concurrent use more than one nonsteroidal ananmthatory drug (NSAID) may increase
the risk of gastroduodenal toxicity:

A particular risk of unnecessary duplication magcuwr, when drug substances or
preparations with the same pharmacological effactsapplied for different therapeutic
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reasons, e.g., alpha-blocking agents for hypemenand benign prostatic hyperplasia, or
norepinephrine/serotonin reuptake inhibitors fopréssion and urinary incontinent@ A
particular risk moment for drug duplication is tperiod immediately after discharge of
patients from hospitdf>

Consider the possibility that one or more mediaationay have been added to an existing
drug therapy to combat an adverse effect of onaare medications already taken

A new medication may be added to an existing daggnmen to combat an adverse drug
reaction. This so-called “prescribing cascade” mkace the patient at risk of developing

additional adverse effects relating to this potdhti unnecessary treatment. Examples
include the addition of?*'%

— An antihypertensive to NSAID therapy (because n$ain blood pressure);

— Levodopa to metoclopramide treatment (becauseré&fsnian symptoms);

— An acid suppressant drug to a nitrate or calciuamnakel blocker (because these latter
drugs may precipitate gastroesophageal reflux loyedsing lower esophageal sphincter
pressure}®®

— A cough suppressant to treatment with an ACE inbibjbecause of a dry persistent
cougH®);

— A cholinesterase inhibitor to drug treatment caeatflimpairing cognitiort®®

— An anticholinergic drug to medications which arepalale of inducing urinary
incontinence?®%such as cholinesterase inhibitors for the treatroédementid***
The possibility that drug-induced urinary incontice may have triggered the addition
of an absorbent incontinence product should alscobsidered??

— A drug for benign prostatic hyperplasia to antiagmelgic medications (to combat
urinary hesitatioh.

In such cases, it should be evaluated whether dglusative drug can be withdrawn or

substituted with another medication that does awtlthe same adverse effect.

In the past, the addition of an antigout agent thiazide diuretic was also commonly

listed as an example, but a recent study has cagitdn the validity of the underlying

assumption that thiazide diuretics actually incesthe risk of gout™

6.2. Potentially inappropriate medications

Consider elimination of medications that are poight inappropriate for the patient
under review (e.g. because of the patient’'s ageesause a side effect has developed)
Since adverse drug effects can have profound elim@d economic consequences for
elderly patients, Beers and associates have igshte large number of drugs and drug
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classes that should generally be avoided in therlgidcf. paragraph 3.1§:''° The reader

is referred to Table 1 in the 2003 update of thesealled Beers criteria for the most

recent versioR® A few comments are in order. Firstly, the reasdas including

nitrofurantoin (potential for renal impairment andvailability of safer alternatives) are

incorrect™*” It is only true that nitrofurantoin should not given to patients with renal

impairment, since antibacterial concentrationshim tirine might not be attained, whereas

the risk of toxicity (peripheral neuropathy, hepatieactions) is increasédf;/**¢!°

Secondly, the Beers criteria should not be apphédscriminately, because there may be

acceptable reasons, why some of the listed mediatre prescribed to elderly patients

(e.g., low-dose amitriptyline in neuropathic p&M. Thirdly, the Beers listing is not

without omissions, if only because it focuses om iiedications that are available in the

United States. Prominent examples of medicationst thre excluded but should

nevertheless be considered as potentially inap@tepior the elderly are:

1) glibenclamide, because its long duration of actian result in prolonged and recurrent
hypoglycemia in elderly patiertd*?3

2) theophylline (unless its plasma levels can be tjoseonitored), because it has a
narrow therapeutic index and because its plasmé iesensitive to reduced clearance,
underlying diseases and drug-drug interactifs®

3) quinine and hydroquinine, especially when useddorigan a few weeks, because their
modest and variable effects on restless legs dunma muscle cramps are outweighed
by the risk of adverse reactions, such as cinchgnithrombocytopenia and
hemianopsig?%*2712°

4) Atypical antipsychotics in higher doses, which érgaisk of serious adverse reactions
in the elderly and in certain conditions (e.g.,Ki@on’s disease, dementig}:**

6.3. Potentially inappr opriate dosages

Consider whether the dosage of each medicatiotilliggpropriate

Compared to the young, elderly patients show a muaeked variability in hepatic and
renal function, and this may be accentuated byedifices in intake of food, co-
medications and pharmacogenetic influences. Furtbey, elderly patients may have
altered sensitivity to anticoagulants, cardiovaaculrugs, and psychotropic drugs at the
pharmacodynamic levéf>**® As a result, individual elderly patients may needuced
dose levels so that an initially correct dosage begome less appropridte->’**

The need to explore lower doses is particularigvant for medications with a narrow
therapeutic index, such as lithidf, digoxin!*° theophylline!*! metoclopramidé??
tricyclic antidepressant$® antipsychotic agent$' sulphonylurea agent$' dopaminergic
antiparkinson agents, sedating antiepileptics, idpianalgesics and verapartit:*4®
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Adjustment of drug dosages to an appropriate gerilvel can also be relevant in the
absence of a narrow therapeutic index. It has lbepeatedly observed, for instance, that
high dose levels of benzodiazepines in elderlysisee associated with an increased risk
of hip fractures*’*4®

When low-dose therapy is considered in elderlyepés, care should be taken to avoid
that concerns about side effects lead to an ingpjately low dosagé®*™**° This risk is
illustrated by a North American study, which evadahpatterns of prescription of warfarin
in frail older people with atrial fibrillation anfbund that INR levels were maintained
below the established therapeutic range in 45%epatients>°

When prescribing and dispensing specific geriadosages, it should be realized that
elderly patients may find it difficult to split téds into two equal halves, even when these
tablets are provided with a score line. Tablets$ &éh@ady provide the lower dose without
splitting are therefore preferabfgd:*>?

6.4. Potentially inappropriate duration of treatment
Consider whether medications are prescribed fomappropriately long period
Repeat prescribing without direct doctor-patienhtact entails the risk that there is no
longer adequate control that every repeat presanigs still appropriate, effective and
well-tolerated, and that it is still being viewepam and taken by the patient as intentled.
In a recent US study, excessive duration of dregajy was one of the five top reasons for
interventions by pharmacists, which accounted foroat 10% of all interventions> A
special problem with repeat prescribing is thategah practitioners (GPs) frequently
continue drug therapies which have been initiatgdnedical specialists. Although GPs
often indicate that this particular part of thenmegcribing behaviour cannot be changed,
they have their own responsibility, when repeasipgcialist-initiated prescriptiors.

Prolonged use of antibacterials can be justif@dcertain indications (e.g., tuberculosis
or long-term prophylaxis of urinary tract infect&n but it may be unadvisable in other
situations. For instance, repeating antibiotic pripsions for a lower respiratory tract
infection should be the exception rather than the in general practicg” Likewise, the
suggested duration of treatment with an oral aagiatant after venous thromboembolism
varies from 5 weeks to indefinite, depending ontipe of event and patient-bound risk
factors'>

The Beers criteria advise against the long-terre 0§ stimulant laxatives (e.qg.,
bisacodyl, cascara sagrada), except in the presd#rme opioid analgesic, and against the
long-term use of a fully dosed non-selective NSAIEh a longer half-life (e.g., haproxen,
oxaprozin, piroxicam$°
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Long-term anxiolytic or hypnotic use of benzodpines and related substances is
limited by serious problems of dependence. Contionaf such use without any attempt
of drug withdrawal or dose reduction should geretaé discouragetf®**’ Strategies for
discontinuation can be divided into gradual disowdtion programs and minimal
interventions. The former may be successful in tinods of patients from general
populations, but they are labour-intensive, as tineplve gradual tapering of dosage to
minimize the risk of withdrawal symptom¥*>® Minimal intervention strategies invite
patients to stop on their own or to come aroundaforevaluation consultation (e.g. by a
letter making them aware of the risks involved)isTtype of intervention is much less
labour-intensive, and it is successful in about @fte or one quarter of patients from
general populations%*°

Consider whether medications have been prescritvedrf inappropriately short period
The prescription period of medications should retdo short either. For instance, patients
with major depression should receive antidepregsaatment for at least 3-6 months after
an initial response to decrease the risk of relapsecurrencé®*®?|t should be realized,
however, that a medication review is not an optimegthod for assuring an adequate
minimal treatment period, since it can only idgntises retrospectively, after the use has
already been discontinued.

See also the comments on drug persistence ireitagaph 7.2.

6.5. Drug-disease inter actions

Consider the risk of potentially inappropriate drdgsease interactions

For listings of drug-disease interactions thatmotentially harmful for elderly patients, the
reader is refererred to McLeod et'&l.and Fick et af° The occurrence of such drug-
disease interactions in elderly patients in thehas been studied by Lindblad et#land
Zhan et af'® A particular concern in this domain is that stadherence to current clinical
practice guidelines (CPGs) may have undesirablctsf when caring for elderly patients
with several comorbidities. Boyd et ‘8. constructed a hypothetical 79-year-old woman
with five chronic diseases (osteoporosis, osteafigh type 2 diabetes mellitus,
hypertension, and chronic obstructive pulmonargakg) and discovered that concurrent
adherence to all five CPGs for these diseaseseirJth resulted in potential interactions
between a medication and a diseatber than the target disease, between medicdions
different diseases, and between food and medications. Thep &bund that
recommendations could also contradict one anotliethe hypothetical osteoporotic,
diabetic patient would have had peripheral neutopatthe osteoporosisCPG
recommended that she perform weight-bearing e)eraikilethe diabetes CPG cautioned
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that some patients with advanced peripherliropathy should avoid weight-bearing
exercise.

When clinical information is not available, con@antly used medications may serve as
more or less suitable surrogate markers of disedates, e.g. insulin for diabetes
mellitus®” nitrate prescriptions for ischaemic heart disé&5and digoxin or amiodarone
for atrial fibrillation.*

Medication reviewers should bear in mind that cawntlications may arise long after a
chronic drug therapy has been establisfié@ne reason is that the health status of the
patient can change over time, e.g. because newocbwtity develops or because the
patient has grown much older than he was at the stahe treatment. For a US list of
specific drug-disease combinations that should rgdligebe avoided in the elderly, the
reader is referred to Table 2 in the most recersioe of the Beers criterf3.

Table2. General issuesin theimplicit screening of medication patternsin outpatients

Prescription issues

- Consider the possibility that medications may dessituted by cheaper generic equivalents

- Consider the possibility that medications may Hessituted by cheaper therapeutic equivalents

Treatment issues

- The reason for prescribing should be known to tkdioation reviewer

- Consider discontinuation of medications withoutlvesitablished effectiveness

- Consider discontinuation of medications withoutefiveness and/or valid reason for use in the @adsti patient
under review

- Consider the possibility of potentially inappropei@uplication of drug treatment

- Consider the possibility that one or more medicatiomay have been added to an existing drug thécapymbat
an adverse effect of one or more medications ajré&sden

- Consider elimination of medications that are potdigtinappropriate for the patient under reviewg(ébecause g
the patient’s age or because a side effect hasdapmad

- Consider whether the dosage of each medicatiaiiliaggpropriate

- Consider whether medications are prescribed foanappropriately long period

- Consider whether medications have been prescrireahfinappropriately short period

- Consider the risk of potentially inappropriate ddigease interactions

- Consider the risk of potentially inappropriate ddrgg interactions

- Consider the risk of potentially inappropriate dogtion of adverse effects

- Consider the possibility that a required medicatsomappropriately missing

- Consider the appropriateness of drug treatmettanight of organ functions, such as renal and tiefianction

- Consider the appropriateness of drug treatmettanight of electrolyte levels

- Consider the appropriateness of drug treatmettanight of pharmacogenetic test results

Patient issues

- Direct contact between reviewer and patient (oegiaer) offers essential advantages

- Ask the patient what he knows about his medicaténmscondition(s), which medications he actualketaand
how he takes them, which beneficial and unwantéetef he experiences, and which queries the pdtant
himself

- Make adequate room for the patient perspective

- Consider the possibility that the patient is takiegs of the medication(s) than prescribed

- Consider the possibility that the patient is takingre of the medication(s) than prescribed

- Consider earlier patient experiences with drugs

- Consider special patient characteristics and habits

- Consider the need of special packaging

- Consider whether the patient is able to self-adsténidosage forms that require special skills

=
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A new contraindication may also develop when a duigs out to be less safe than it was
initially assumed to be. For instance, it has rédgdmecome clear that COX-2 inhibitors
carry such cardiovascular risks that they shouldb®used in patients with established
ischaemic heart disease, cerebrovascular diseageripheral arterial disease, and that
caution should be exercised when prescribing thgsats to patients with risk factors for
heart disease, such as hypertension, hyperlipidaetisibetes and smoking.

Medication reviewers should pay special attenttonthe asssessment of relative
contraindications, which are not strictly forbiddeat require careful follow-up to avoid
unnecessary adverse consequences. A medicatioewralso offers the opportunity to
check whether any contraindicated drug-disease t@tibn that should already have been
avoided before the patient started the therapy meagrtheless have been allowed to pass.

6.6. Drug-drug interactions

Consider the risk of potentially inappropriate drdgug interactions

For general background information, the readeeisrred to textbooks in this domdifi:

173 Medication reviewers should be aware that pharstediave a tendency to assess the
risk of a drug-drug interaction most thoroughlyfdse that combination is dispensed for
the first time*’* There are also drug-drug interactions, howevet, tlo not require strict
avoidance but should be carefully monitored to pré\adverse consequences (see Table 3
for a selection).

Medication reviewers may also check whether anygdirug combination has been
allowed to pass, which should have been intercepéfdre it was started. Malone et al.
carefully developed a list of 25 clinically impantadrug-drug interactions that are likely to
occur in outpatients and should be avoided as nascipossiblé’® Application of this
selection to a large US prescription claims datalvagealed that 0.8% of the patients had
been exposed to a drug-drug interaction on the Tise highest prevalence (278.56 per
100,000 persons) and highest case-exposure ra2e/(gér 1,000 warfarin recipients) was
found for warfarin plus a nonsteroidal antiinflantorg drug®’’ Other publications also
highlight the need for checking on contraindicadesy combination's>'%>1818%s well as

the reasons why they are not always preventediiy piactice®'*%



66

Chapter 4

Table3. Examples of drug-drug combinations that do not require strict avoidance but should be followed up

carefully to prevent adver se consequences (after De Gier 2006)

175

Drug-drug combination

Potential risk

Follow-up required

Digoxine + Loop diuretics or
thiazide diuretics

Increased toxicity of digoxin

Monitoring of potassi level

Sulphonylurea derivatives +
chloramphenicol

Increased effect of sulphonylurea
derivative

Monitoring of glucose levels

Methotrexate + salicylates or
NSAIDs

Increased level of methotrexate and
risk of decreasing renal function

Monitoring of renal function, hepatic
function and blood picture

Potassium-sparing diuretics +
potassium supplements

Increased plasma level of potassium

Monitoringatfissium level

Hypoglycaemics + isoniazid

Decreased glucose totera

Monitoring of glucose levels

NSAIDs + ACE inhibitors or
angiotensin Il receptor
antagonists

Decreased effect of ACE inhibitor of
angiotensin Il receptor antagonist; ir
patients with heart failure, addition o
an NSAID may lead to deterioration
of renal function and an increased
potassium level

Depending on indication of ACE inhibitor

or angiotensin Il receptor antagonist:

f- hypertensionmonitoring of blood
pressure

- heart failure monitoring of symptoms
(also by patient)

Beta-blocking agents + NSAID

<Decreased antihypertensive effects
beta-blocking agent

oflonitoring of blood pressure (if NSAID
is used for longer period)

Loop diuretics + NSAIDs

Decreased effect of looprdtic

In heart failure: monitoring of symptoms
(also by patient), renal function and
potassium level

ACE inhibitors or angiotensin |
receptor antagonists +
potassium-sparing diuretics or
potassium supplements

I Increased plasma level of potassium

Monitoringatfissium level

HMG-CoA-reductase inhibitors
+ ciclosporin, tacrolimus or
fibrates

Risk of myopathy and rhabdomyolys

i€ombined use only under strict
specialistic monitoring

Corticosteroids + enzyme
inductors

Decreased plasma level of
corticosteroid

Adjustment of corticosteroid dosage

based on clinical picture

Consider the risk of potentially inappropriate digaltion of adverse effects
Drugs from different drug classes may potentiateheather, particularly in the elderly,

when they have similar

adverse effects:

1. Renal impairment; ACE inhibitors, NSAIDs and diucstcan all impair renal function.
The demonstrated advantages of these medicatioosldsitherefore be carefully
balanced against the risk of inducing renal failbyecombining them®8%8”gych
caution is also warranted with respect to angiotereceptor antagonists and Cox-2

188;189

inhibitors
2.

QT-interval prolongatior®**%*
3. Anticholinergic effects;

1;192;193Significant serum a

nticholinergic activity hascatseen

reported for drugs, for which this was not expecterth as theophylline, prednisolone,

and cimetidine?*

Dizziness, drowsiness, and the risk of fals!®’ Recent studies suggest that certain

drugs increase the risk of falls in a modifiable yw#hat is independent of
comorbidity’®®**° Centrally active drugs which have been associai#dan increased
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risk of falls in the elderly include: anxiolyticsedatives/hypnotics, antipsychotics,
antidepressants, and anticonvulsdnt8°?%* Short half-life benzodiazepines are not
safer in this respect than long half-life benzodpines:®’?**?%? An important
cardiovascular drug class which has been assoamtkdalls in the elderly is the class
of type la antiarrhythmic®”® and the risk that diuretics can cause dizziness as
consequence of orthostatic hypotension shouldksaken into account?

5. Confusion or deliriunf®*2%

6. Constipation:4%

6.7. Undertreatment

Consider the possibility that a required medicatisimappropriately missing

Even when patients are already on polypharmacy, dieenot always receive all the drugs

that are indicated in their conditiofi**2°"?**Examples of missing drugs include:

1. Acetylsalicylic acid should always be consideregitients with angina pectofi

2. Patients on high daily doses of corticosteroideroiteed a bisphosphonate to protect
them against osteoporo$ig:**®

3. Laxative therapy is often needed to treat or prewpivid-induced constipatioft*

4. Elderly users of NSAIDs may need gastroprotectigenss, if the NSAID cannot be
ceased >’

5. Elderly and demented patients with chronic pain mesgd opioid$™8%*°

6. Insulin therapy is not only a treatment option younger patients with type 2 diabetes
but also for elderly patients with this dise&d%e.

There is increasing evidence that elderly poputatimay benefit as much from certain

cardiovascular drug therapies as younger adults vdach increases the range of

medications which may be missing. Relevant exampldade:

1. Not only middle-aged patients but also patientsr @ years of age can benefit from
statin treatmerft?'2%2

2. ACE inhibitor use was associated with a significamtvival benefit in a retrospective
study of hospitalized older heart failure patiemtgh perceived contraindications
(hypotension, renal insufficiency, hyperkalemiatizcstenosisf*

3. Warfarin treatment should not be withheld from elg@atients with atrial fibrillation
who are at high risk of a strok&+?*

When patients have several unrelated diseasesenty, a particular concern is that one

of these problems may consume attention at thensepef the other problems. There has

been a Canadian study, for instance, which sugdekte patients with diabetes mellitus

are less likely to receive estrogen-replacemermniathg whereas patients with pulmonary

emphysema are less likely to receive lipid-lowennedication$?®

é(};le
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6.8. Use of laboratory test results

Increasing technological possibilities are makihghore and more feasible for healthcare
providers to access not only their own data filewtba patient but also data about that
specific patient which have been filed by otherltheare professionals. A particularly
promising development in this field is better ligkabetween the pharmacy and the
laboratory??’” Pharmacy-initiated medication reviews are cenainhmong the
pharmaceutical services which will benefit fromiacreased availability of laboratory test
results. Clinical pharmacists have much experienog, course, with laboratory
measurements of drug levels for therapeutic drugitoong and establishing adherence.
However, other types of laboratory data (e.g., ®lopid levels) can further improve the
assessment of drug effectiveness and patient aufeerén addition, results from organ
function tests, blood cell counts, electrolyte amzyme determinations, etc., will greatly
advance the evaluation of the drug safety issusswire raised in the preceding sections.
For instance, concerns about the safety of digoxen elderly patient can be substantially
mitigated by information about renal functitf.

Consider the appropriateness of drug treatmenthia light of organ functions, such as
renal and hepatic function
As medication reviews are often performed in eldephtients, it is important that
physiological changes in drug metabolism and edaredbccur with ageing. Remarkably,
the metabolic differences with younger adults areamaracterized by a similar shift in all
elderly people but with a sharp increase in théatian between individual patient&#%°
A quantitative estimate of renal function can badily obtained by calculating creatinine
clearance on the basis of serum creatinine, agejegeand weight of the patient. This
calculated clearance can then be used to adjusidbage or dosing interval of various
renally cleared medicatioi®?*! One should be aware that older patients may have
impaired renal function despite normal serum cnéadi levels and are therefore exposed to
an increased risk of adverse reactions to hydros®ldrugs>? There is evidence to
suggest that, even when renal function data argable they are not yet systematically
applied for establishing the most appropriate desagimerf?’***#**Guidance for this
type of adjustment can be found in package inserdspharmacotherapeutic textbooks, but
an important caveat is that such sources are nauyiciently evidence-based> 2

Liver disease can also modify the kinetics of mainygs to an extent that dosage
adjustment is required. While an analogous method the simple and reliable
guantification of hepatic clearance in daily preetis not available, high bilirubin level, or
low albumin levels can provide qualitative evideniat a dose reduction for hepatically
cleared medications is necess&fy-' 2%
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As the kidney and liver are important sites ofgdtaxicity,"**?****°renal and hepatic

function data can also be applied to prevent thedicious continuation of a nephrotoxic
or hepatotoxic medication in patients with renahepatic impairment.

Besides renal and hepatic impairment, there a® @ther organ dysfunctions that can
be recognised on the basis of laboratory testteesmd that can affect drug efficacy and
drug safety?*?**For instance, it has been recognised for manysytait thyroid disorders
affect the pharmacokinetics of propranolol and cdier the sensitivity to digoxin,
anticoagulants and sedativé?*

Consider the appropriateness of drug treatmenhelight of electrolyte levels

Certain drug-related risks are substantially maedifoy electrolyte abnormalities. For
instance, hypokalemia predisposes for adverseioaadp digoxin® and the induction of
torsade de pointes by such drugs as sotalol anchpsppic agent&***® Conversely,
many drugs are capable of inducing abnormal lee¢lsodium, potassium, calcium,
magnesium, or phosphort€:**°In recent years, there have been particular coscavout
drug-induced hyponatrenf®®* and hyperkalemi&*?*® It has been demonstrated, for
instance, that the addition of spironolactone tA&tk-inhibitor for heart failure entails a
serious risk of life-threatening hyperkalemia, dt@ssium level and renal function are not
closely monitored™

Consider the appropriateness of drug treatmenhenlight of pharmacogenetic test results
Pharmacogenetic test data are likely to become mrmalenore important for assessing and
predicting drug efficacy and toxicity. This fielthsted with a focus on polymorphisms of
drug metabolismi>>?*® and it is precisely in this domain that practipaissibilities to
improve the dosing of certain drugs (phenytoin,idmgressants, mercaptopurine and
azathioprine) are emerging or have already emetjéd Pharmacogenetics is rapidly
expanding, however, to encompass a wide spectrumgerfetic variations in
pharmacokinetic and pharmacodynamic patient psAfE*® While the practical
application of this knowledge still largely liestime future?®>?**the moment that such data
will become applicable within the framework of admation review is coming more and
more near. It is therefore important to design sgstems for improving the availability of
laboratory data to medication reviewers in suchag that pharmacogenetic test results can
be taken into account.

In this development, pharmacogenetic parameteltsowty rarely represent a review
issue in themselves (e.qg., factor V Leiden mutasisra contraindication for the use of oral
hormonal contraceptivé¥). More often, they will act as risk modifier in aiready
existing review issue, such as the appropriateoiess
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— Drug choice (e.g., there is increasing evidence tina reponse to SSRIs is partially
dependent on serotonin transporter promoter (SERTRRymorphismi® and that
antidepressant responses may also vary with otrenmcodynamic polymorphisfi$
while it would be quite premature to determine spemnameters in daily practice to
predict clinical response, one day this might beeanfeasible reality);

— Dose regimen (see the examples given earlier snpgdiagraph);
— Drug-drug combination (e.g., allelic variants of BXC9 magnify the risk of an
interaction between oral anticoagulants and NSAtps

— Drug-herb combination (e.g., St. John’s wort praguc significant increase in
CYP2C19 activity in extensive CYP2C19 metabolizarsnot in poor metabolizers).

7. Patient issues

Direct contact between reviewer and patient (orecpaver) offers essential advantages

For a proper assessment of user-related issues,egsential to combine the review of
prescription records and/or medical records withnéerview of the patient or caregiver to
elucidate such aspects as actual medication tdbehgviour and experiences of adverse
effects’ In a UK intervention including a patient interviewuch direct contact was
considered most influential; potential changes wibseussed with the patient to find out
whether the patient would be intolerant of chanfgreeing suggested changes with the
patient made implementation less time-consumingHerGP?’ In a US study, 73% of the
identified problems were recognized only througpatient interview’”® In another US
study, the longer the contact was between the wavgepharmacist and patient, the more
problems were identified and resolved; personaltams identified and resolved more
problems than contacts by telephdfie.

7.1. Basic issues

Ask the patient what he knows about his medicat@okscondition(s), which medications
he actually takes and how he takes them, which fisedleand unwanted effects he
experiences, and which queries the patient hasdiims

Important issues to be raised during the patiensgivation include: does the patient know
what the medications are for; does he remembeddsage of each medication; is he still
taking each medication as prescribed; is he takimg other medications (including any
complementary medicines); does he notice any hisma&fiside effects; and does the patient
have any queries himséff As outlined in the next paragraph, the last isswrtainly not
the least important one.
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Make adequate room for the patient perspective

Medication reviewers assessing the appropriatenésirug therapy should not restrict
themselves to medical and pharmacological pointseaf, but should also incorporate the
patient’s perspective on appropriateness in theifuation’’>?’° For instance, a physician
prescribing drugs for an elderly patient may benarily occupied with treating medically
diagnosed diseases, whereas the patient is maeested in treatment that will reduce
functional decline and disabilitié&’*"®

According to qualitative research of the patieestspective on medication reviews,
patients and carers want to tell the reviewer albloeit personal beliefs, preferences and
concerns, and they want to verify if they are tgkihe best medicines for their problems.
To assure enough room for these needs, they wikiéldd have time specifically set aside
for the interview; someone to listen carefully teeit questions; clear explanations in
simple language; an open interaction where theydcba honest about what they were
actually taking; and the reviewer's honesty abdwe tonsequences of taking (or not
taking) their medication€? Research has also shown that patients can getdaseout of
their medication review if they know in advance vthgy are coming, what to expect, and
how to prepare. It is therefore advisable to prevightients who are invited for a
medication review (or who are eligible for sucheziew) with education materials about
these aspect§’

Ideally, the patient interview should reflect aodorapport between patient and
professional reviewer, in which the latter does cwisider the interview as an opportunity
to reinforce instructions around treatment (comml&), but as a space where the expertise
of patient and professional are pooled to arrive rautually agreed goals
(concordance}®*?®?1t cannot yet be expected that every patient weer turns into such a
concordant discussion, if only because this depemdshe approach and skills of the
individual reviewer. It is important, however, thaach interview is concluded with a
summary of the agreement with the patient aboutrdement and an explanation of what
will happen next?

7.2. Non-adherence

Consider the possibility that the patient is takiags of the medication(s) than prescribed
Non-adherence to prescribed drug regimens is a @mand important problem.
Depending on definition, detection method and ud®racteristics, non-adherence has
been reported to range from 14% to 78962 Self-determined drug discontinuance
(which could be conceived as the most drastic fofrmon-adherence) may occur up to
40% of the tim&® Recent studies indicate that this non-persisténeemajor problem for

a diversity of drug classes intended for chronieZ1§%°* Among the factors that have been
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associated, at one time or another, with non-adicerare the number of medications, the
type of drug being taken, prescriptions from mdrant one doctor, independence when
taking medicines, impaired cognitive function, pabbity of dementia, depression, cost of
medications, insurance coverage, and physiciampatommunicatiof>*28>292-2%4
Non-adherence can be either untentional (the matenotmanage his medications) or
intentional (the patierdoes not wanto manage them as prescribed). In the latter ¢hse,
beliefs of the patient (or caregiver) about illnemsd drug treatment play a crucial
role 2>2% A recent synthesis of qualitative research int Iain reasons why people do
not take their medications as prescribed identigeciumber of important lay themes
around medication taking’ According to this analysis, people evaluate thegdications
in their own way and encounter difficulties, wheerighing up the benefits of taking their
medications against the costs of doing so. Thegeplope in their medications, but a key
concern is worries about adverse effects. Anotleacern is about whether a prescribed
regimen fits in with the patient’'s daily life. Pdepmay place more faith in their own
observations and/or in alternative sources of médron (e.g., peers, books, internet) than
in their doctor’'s advice. They may find it confugjnif objective indicators show
improvement while they do not feel any better, eelfworse. They may also find it
difficult to assess the long-term impact of prewsnimedications, which makes some of
them uncertain about whether the medication idyemcessary (e.g., antihypertensives).
Some people have difficulty distinguishing unddsieaeffects of the medication from the
symptoms of their disease. There are also worthesitamedications that lay testing and
evaluation cannot resolve, such as fears abouthdepee, tolerance and addiction, about
masking more serious symptoms, or about the paldmirm from taking medications on a
long-term basis. Another reason why people maytaia their medications as prescribed
Is that they do not accept their iliness and/oardgnedications as an unwelcome reminder
of that illness. Such people are unlikely to acdepir drug treatment as prescribed. For
instance, some people with asthma downplay itsifssgnce, claiming either that they do
not have real asthma or only a slight form. Suctiepts may leave their preventive
medications and only take reliever medicationsti@aarly in social or public situations.
For certain drug classes (HIV agents, psychotrajpiggs) and in certain age groups
(children), people may fear that disclosing theirgduse to others will mark them out as
being different from their peers, which will leamdtigmatisation or discriminatidii’
As a result of these considerations and concerasymeople alter the way in which they
take their medications, and they may do so withigtussing this with their doctors. They
may decide not to initiate drug treatment, or tpstaking their medications alltogether.
They may also start to self-experiment with theiegeribed regimens by taking their
medications symptomatically or strategically, ordajusting doses to minimise unwanted
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consequences or to make a regimen more accepkédnhy. of these modifications reflect a
desire to take as little medications as possilae, sometimes this is also evident from
decisions to supplement or replace drug therapigsaiternative or non-pharmacological
treatments?’

An obvious method to assess adherence to drugpyen daily practice is to look at
specific clinical effects (e.g. on cholesterol lsver blood pressure). This is by no means a
feasible option for all drug therapies, howeverd aneasurements performed during
scheduled patient’'s visits do not necessarily mlevan accurate picture of the intake
between visits. Alternatively, it is possible tokaguestions to the patient, evaluate
prescription refill patterns and/or perform pillwsds. All of these methods may help to
detect non-adherence to a certain degree, butateegll prone to a risk of overestimating
adherence, and their effectiveness varies withwthg in which they are executed (e.qg.,
whether or not questions are asked in an open-emdedjudgmental wayy?>3** A more
objective method is direct monitoring of the eftedf the treatment (e.g. by measuring
blood pressure, cholesterol levels, or peak fldwij,this is not a viable option for all types
of chronic medications. Another possibility is @teaic monitoring of drug intake by
providing the medication in a pill bottle with ateetronic caps that registers the time of
each bottle opening. This approach can not onlgalatifferent patterns of nonadherence,
but the mere fact that the patient knows that higeisg monitored can stimulate him to
become more adherefit***This electronic method is not fool-proof, howeas, patients
may take out more than one dose at a time or openbbttle without taking the
medicatior®®* Furthermore, experience with such monitoring etett devices outside the
strict setting of research studies still is ratimaited >

General reviews of interventions to improve metiicaadherence in chronic patients
conclude that currently investigated methods arstim@omplex, labor-intensive, and not
predictably effective and that more studies of irative approaches are still need&®
Pending the results of more and better studiess, itnportant in daily practice to tailor
actions for the prevention and reduction of nonemdhce as much as possible to the type
of non-adherence that is expected or observedtantional or intentional. In the latter
case, the most important prerequisite is that dsons are based on a good rapport
between patient and interviewer (see the previaragraph). In cases ainintentional
non-adherence, the following possibilities shoulsbabe considered, depending on the
specific problem(s) of the individual patient:

1. Educating patients who are not yet sufficiently eavaf the necessity to adhere to their
prescribed medication regimens

2. Educating patients about practical ways to impragherence. For instance, it can be
rewarding to help patients in selecting cues thhtassist them in remembering to take
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doses (time of day, meal-time, or other daily dglalf this is ineffective, the
possibility of providing a compliance aid (suchasauditory or visual alarm) may be
contemplated®®

3. Simplifying prescribed dosage regimens, e.g. orabrar twice-daily instead of 3 to
4-times-daily*® and fixed-dose combination products instead ofis®p products for
each drug substandg; >3

4. Weekly dispensing in a multi-compartment medicatioox or other time-specific
packing®***'> Concrete evidence that this really increases cbriese is still
meagre’®®=*3put it has considerable face validity.

If meaningful, these options can also be combingd @ach other. In a recent randomized

controlled trial in the US, a pharmaceutical caregpam consisting of standardized

medication education, regular follow-up by pharmts;iand the dispensing of medications

in time-specific packs increased medication adl®yermedication persistence, and

clinically meaningful reductions in blood presstife.

Consider the possibility that the patient is takingre of the medication(s) than prescribed
Besides the risk of underuse, the possibility afroge must be considered for certain drug
classes, such as inhaled beta-agdiStbenzodiazepine¥? opioid cough suppressanits,
laxatives®?? and triptan derivative¥>

7.3. Patient experiences and habits
Consider earlier patient experiences with drugs
Earlier experiences of an individual patient witpaaticular drug or drug class can be quite
relevant, when evaluating the appropriatenes ofukes of medications. When a certain
drug has been ineffective or toxic in the pastjsitimportant to prevent injudicious
reexposure to that particular drug or a closelsitesl one. For example, a previous episode
of gastrointestinal bleeding or ulcer is a relevaleterminant of NSAID-associated
gastrointestinal toxicity'®#'"*** In other words, when a patient has suffered fram a
NSAID-related gastrointestinal complication, it net acceptable to restart this NSAID
under the same circumstané&s®® Likewise, benzodiazepines should not be restdrted
ambulant elderly patients with a history of fafl$>®

A recent Dutch study identified elderly drug usarsvhom drug regimens had been
stopped during their hospital stay at a geriatraxdvbecause of adverse reactions. These
patients were subsequently followed after theicltisge to see whether the stopped drug
regimens would be reintroduced outside the hospitaé represcription rate was 27%
within the first six months after discharge. Reprggion rates were not markedly different
for serious or nonserious adverse drug reactiofisr@dverse drug reactions mentioned or
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not mentioned on the discharge lefférlt must therefore become easier to exchange and
record patient experiences in a standardized walyaddhey can be systemically taken into
account in computerised medication surveillancéesys and medication reviews.

Consider special patient characteristics and habits

It can also be relevant to document diverse patdatracteristics that may affect drug
effects or drug intake, e.g., tobacco smoKfica predilection for natural remedi&s®
religious beliefs that stand in the way of usingqgie derived drug products’ strict
adherence to the Ramadan rule of abstaining froyf@ed, beverage, or oral drug from
dawn to sunset®**!and so on.

A patient characteristic which particularly dessmore attention than it has received
so far is nutritional status, since nutritional idieincies entail a risk of serious food-drug
interactions. Frail elderly people are especiatlyisk, because they may accrue several
risk factors, such as malnutrition, anorexia, atid®m, chronic disease, and
polypharmacy>® On the one hand, impairment of nutritional statam have a major
impact on the pharmacology of many drugs in thel ®e&derly, devolving from the
physiological alterations it generates. On the othend, drugs often have, directly and
indirectly, a deleterious effect on the nutritionstatus of the elderf?? A list of
medications which can be associated with undesigidht loss in older adults has been
compiled by Golden et &f°

7.4. Dosage forms and packaging

Consider the need of special packaging

It should be recognized that some patients may liafieulty opening foil-wrapped or
plastic-wrapped dose units, for instance becausg tave a rheumatic disord&f:>*°
When a patient seems to be unable to cope withctmplexity of his drug-taking
regimens, weekly dispensing in a multi-compartmmaatication box may be contemplated
(cf. paragraph 7.2).

Consider whether the patient is able to self-adstéri dosage forms that require special
skills

Many patients find it difficult to split tabletstim two equal halves, even if the tablets are
provided with a score [in&%*°?

Patients may also lack adequate skills to selfiaditer certain dosage forms accurately
due to age-related or disease-related deficitsagnitive skills, memory or physical
dexterity. A good example is the difficulties tretlerly patients may have in using their
inhaler device correctl3?° As their perception of their own inhaler skills ymaot correlate
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with actual performance, it is important to askigrat to demonstrate the appropriateness
of their inhaler techniqu®’ In one study, failure to shake the device, poardimation of
actuation and inhalation and absence of breathirfwldere the most common errdf8in
another study, major errors were more common witkeath-actuated devicé¥.
Unrecognized cognitive impairment or dyspraxia mmagder elderly patients unable to
learn to use an inhaler, and patients with dememgaalmost invariably unable to use any
form of inhaler’*® Another concern is that many patients with astom@OPD are treated
with two or three different types of inhalation dms, which may complicate their
competence to use each device correéfly.

Patients may also experience difficulties with dipplication of their eye drops, even to
the point that self-administered drops may not iisib the conjunctival sac. There are
appliances that can help to improve instillationt Gare should be taken to select a device
that links up with the problem area of the indiatuuser (e.g., alignment or
squeezability$**>**In addition, it should be checked whether chrqguatients continue to
use the appliance when their eye drop bottle igoep by a newly dispensed boftfé.

A third potentially worrisome dosage form is theifin injection>'®> Many elderly patients
with diabetes cannot perform self-administrationnstlin, because of their poor dexterity,
vision or cognitive skill$** In addition, users of NPH insulin run a risk thia¢y do not
mix this suspension adequaté&f{>*’

8. Concluding remarks
We collected various general issues for the impscreening of medication patterns and
grouped them into prescription issues, treatmesigls, and patient issues (Table 2). These
groups parallel the ongoing development of the iplageutical profession from a drug
product orientation through drug therapy orientatio drug user orientatiofi®

We provided the general issues with numerous @kpixamples and detailed references
to other explicit examples, not only to facilitdatee education of professional medication
reviewers, but also to spark further research thto clinical, humanistic and economic
aspects of current drug utilization patterns. Weorporated recent technological
developments, such as better linkage between themalty and the laboratory and the
increasing range of pharmacogenetic testing pdisigbi We also argued, however, that
medication reviewers should not restrict themsebeea clinical perspective, but should
also side with the patient so that his perspeaivarug-related problems is also taken into
account adequately. Because at the end of thatdayhe patient who has to cope with his
drug therapy, and it is the patient who is in thivet’s seat, when decisions are made
whether or not medications are taken as directed.
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One final point to be raised here is the needniore studies of medication reviews
looking at relevant outcomes. Studies that actudlbgument clinical and humanistic
improvements after a medication reviews are stirse™?>*9**2Some studies have shown
favourable trendsor significantly positive resuls®? but other studies have found no
influence on quality of life or rehospitalizatié®*>*and even a negative effect on the rate
of hospital admissions has been repotfeBurther well-designed studies are needed to
explain such counterintuitive findings, and theyowd also identify which specific
methods of medication review are the most effeciive cost-effective.
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Abstract

Background: More strict control of blood glucose can decreasadelay the onset of
microvascular complications of diabetes mellituspdtential consequence of this more
vigorous treatment is an increased risk of hypcagyaia.

Aim: To study the incidence of and risk factors for hylgoaemia during antidiabetic drug
therapy in an elderly population.

Design and setting: Prospective cohort study in a sample of the Ratt@rdStudy, a
population-based cohort study of 7,983 elderly feop

Method: All users of antidiabetic medicines were followedtil they experienced a
hypoglycaemic event (hospital admission or bloodcgte of 3.5 mmol/ml in GP
laboratory testing), died, left the study, or rezsthhe end of the study period. For each
treatment group (only oral antidiabetics, only litsor a combination of oral antidiabetics
and insulin) incidence rates of hypoglycaemia wkstermined.

The influence of the co-factors age, sex, renattion, body mass index (BMI), type of
hypoglycaemic agent, polypharmacy, use of selectvenon-selective beta-blocking
agents, medicines acting on the renin-angiotengstemn or medicines influencing
CYP2C9 was determined for the total group of usamd for users of sulfonylurea
derivatives. Subsequently, cofactors with a unalale association were entered into a
multivariable model in which a forward selectionsignificant cofactors was performed.
Results: Hypoglycaemic events are seen in 1 out of 12 pitidaring the study period.
The risk was four times higher in insulin usershwor without oral agents (39.1 and 39.0
per 1000 person years) than in users using onlyasriadiabetics (9.9 per 1000 person
years).

Renal impairment, higher age, polypharmacy, anel efsinsulin were significantly
associated with an increased risk of hypoglycaemthe total group of antidiabetic users,
whereas use of tolbutamide was associated witltieedsed risk in this group.

Use of higher numbers of medicines, use of glilmne, and use of medicines having
an influence on CYP2C9 were associated with areas®d risk at hypoglycaemic events
for users of sulfonylurea derivatives, whereastutdmide appeared to be associated with a
decreased risk.

In the multivariable analyses use of insulin aedat impairment remained significant
for all users of hypoglycaemic agents. Use of t@mide and use of medicines having an
influence on CYP2C9 remained significant for usdrsulfonylurea derivatives.

Conclusion: Elderly users of antidiabetic medicines are at rigk developing
hypoglycaemia. As this risk is greater in insulisets than in users of oral antidiabetic
drugs, it seems particularly relevant that eldergulin users can adequately recognize and
rectify upcoming hypoglycaemic events. As the mgkhypoglycaemia is also greater in
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elderly users of glibenclamide than in users obutdmide, the latter sulfonylurea
derivative is the drug of choice in this drug cldasally, more attention should be paid to
interactions between sulfonylurea derivatives adP2C9 modifying drugs (such as co-
trimoxazole).
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Introduction
Diabetes mellitus is a disease in which treatmershifting. Large trials have shown that
more strict control of blood glucose can decreaseeday the onset of micro-vascular
complications associated with diabetes mellfttisThe practice guideline for treatment of
type Il diabetes mellitus of the Dutch College a@r@ral Practitioners starts drug treatment
with oral antidiabetics (preferably metformin), whblood glucose levels do not decrease
to an acceptable level a combination of oral aahdtics is prescribed (addition of a
sulfonylurea derivative). When blood glucose lewals still too high or when the disease
is progressing, insulin is added to the therdpyA potential consequence of this more
vigorous treatment of diabetes mellitus is an iaseel occurrence of hypoglycaemic
events. Recent studies in the Netherlands and k&sewhave shown that hypoglycaemic
events during antidiabetic drug therapy are amdwgimportant causes for drug-related
hospital admission%®,

In the literature a number of risk factors for bgpycaemic events have been described,
such as ag&'’, recent hospital dischardeduration of diabete¥™* renal impairment®,

infection *°, polypharmacy®*’, smoking habits™, decreased food intak€® drugs

interacting with hypoglycaemic agerfs®*’ and type of hypoglycaemic drdg’*
Sulfonylurea derivatives are metabolised by CYP2€¥, and users with a variant
genotype may be at increased risk for hypoglycaéfia recent study has shown that
patients who are carriers of a CYP2C9*3 allele meglower doses of tolbutamide to
regulate their serum glucose levels than patieritis the wild-type genotypé’. At the
same time, medicines inhibiting CYP2C9 can incredise effect of sulfonylurea
derivatives?®, probably leading to hypoglycaemia.

Because data from the literature are conflictiwg, studied the incidence of and risk
factors for hypoglycaemia during antidiabetic dthgrapy in a large prospective cohort

study of elderly users of hypoglycaemic agents.

Methods

Setting

This study was conducted as a part of the Rotterstaily®*, a prospective population-
based cohort study on the occurrence and detertsichrlisease and disability in elderly
people. In 1990, all inhabitants of Ommoord, a shbaf Rotterdam in the Netherlands,
who were 55 years or over and who had lived indik#ict for at least 1 year were invited
to participate in the study. Of the 10,275 eligipkersons 78% participated. Participants
gave informed consent and permission to retrieviormmation from medical and
pharmaceutical records. Base-line examination veafopned between 1990 and 1993. At
baseline, trained interviewers administered an reskie questionnaire during a home
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interview covering socio-economic background andliced history, among other topics.
During subsequent visits to the study centre, audit interviewing, laboratory
assessments, and clinical examinations were peernfrollow-up examinations are
carried-out periodically (every 5 years). Data ospital admissions are obtained by record
linkage with Prismant, an organisation which cdeadmission data from all general and
academic hospitals in the Netherlands. For evenmyigslon, one discharge diagnosis
(mandatory) and up to 9 auxiliary diagnoses (ojatipare given based on the ICD9-CM
classification®. Information on vital status is obtained at reguime intervals from the
municipal authorities in Rotterdam. Since Januaty 1997, data from the General
Practitioners laboratory, where all laboratoryitegstor the GPs in the region is performed,
have also been linked to the Rotterdam study databa

The medical ethics committee of the Erasmus MédiCanter, Rotterdam, the
Netherlands, approved the Rotterdam study.

In the research area there are 7 fully compun@ermacies linked to one network.
During the study, all participants filled 98% ofeth prescriptions in 1 of these 7
pharmacies. From the moment a participant enterRibiterdam study data on all drug
prescriptions dispensed by automated pharmaciesoatmely stored in a database. The
data include the date of prescribing, the presdridaily number of units, Anatomical
Therapeutic Chemical Classification (ATC) cd@eand product name.

Cohort definition

For the present study, we enrolled all participafthe Rotterdam Study who were on one
or more antidiabetic drugs at the start date ofstudy period (1 January 1997) as well as
incident users who received their first prescriptmf an antidiabetic after this datall
users were followed from the start date of the ystod from the date of their first
prescription of an antidiabetic drug during thedstyeriod until they experienced a
hypoglycaemic event, died, left the study, or reaktihe end of the study period at 30 June
2005, whichever came first.

Case definition

Patients with a first diagnosis of hypoglycaemiairy the study period were defined as
cases. Hypoglycaemia was defined as a blood glulss& of 3.5 mmol/ml or less as
assessed by the GP’s laboratory, or as a hospmitaisaion with the ICD-code 251.0
(hypoglycaemic coma) or 251.2 (hypoglycaemia). They af the first diagnosis of

hypoglycaemia was defined as the index date.
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Cofactors

Apart from age and sex, we studied the role oflremection, body mass index (BMI), type
of hypoglycaemic agent, and concurrent drugs asnpially important confounders or risk
modifiers. Renal function of the included patiemtas determined by means of serum
creatinine levels according to Cockcroft and G&{jlrenal impairment was defined as a
creatinine clearance of less than 60 ml/min, iniclgdnoderate, severe and complete renal
failure of the guidelines of the (American) Natibédney foundation (K/DOQI*®2°
Body mass index (BMI, weight of a person relatethi® square length of this person) was
categorised as BMIZ5 versus BMI> 25.

Drug use was defined as current if the index @i&tewithin the prescription length of
that drug. Hereto, the prescription length of edahg was calculated as the number of
filled tablets/capsules divided by the prescribadycdhumber. Because the following drugs
are associated with an increased risk at hypogigzaewe recorded whether they were
used in the period of 90 days before the index:dsédective or non-selective beta-
blocking agents$®*! medicines acting on the renin-angiotensin sy@&E-inhibitors or
All-antagonists)®***® Because for some of the medicines an increassd has been
observed at the start of therapy, we distinguidhettveen starters (<30 days current use),
recently started users (30-90 days current use)aangdterm users (> 90 days current use).
The number of prescriptions for any drug in theigueiof 90 days before the index date
was recorded. For each index date, this was casegboby patients having less than 10
prescriptions and patients having 10 or more piagsens dispensed in the period of 90
days before the index date.

Because sulfonylurea derivatives are metabolisedC|6P2C we studied the
effect of CYP2C9 genotype of the study participamtsvhich individuals with genotypes
CYP2C9/2*3 and CYP2C9/3*3 were categorised as st@tabolisers®.

To study the specific effects of medicines inflcieg CYP2C9, we also studied the use
of CYP2C9 inhibitors and other substrates for CY®28in the period of 90 days before
the index-date: nateglinide (A10BX03), rosiglitaeon(A10BG02), amiodarone
(C01BDO01), losartan (CO9CAO01), irbesartan (CO9CAOHJvastatin (C10AA04), co-
trimoxazole (JO1EE), fluconazole (JO2ACO01), voriapole (JO2ACO03), isoniazid
(JO4ACO01), tamoxifen (LO2BAO1), phenylbutazone (M&D1), diclofenac (MO1ABO5),
piroxicam (MO1ACO01), meloxicam (MO1ACO06), ibuprofeqM01AEQ1), naproxen
(MO1AEOQ02), celecoxib (MO1AHO1), probenicid (MO4ABQ1phenytoine (NO3ABO02),
amitriptyline (NO6AA09), fluvoxamin (NO6AB08), sedine (NO6AB06) and fluoxetine
(NO6ABO03).Analyses were performed for use of the individualgs in this group and for
use of any medicine influencing CYP2C9 in the paiod 90 days before the index date.

18,20,21
9
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Satistical analysis

The incidence rate of hypoglycaemic events wasrated separately for subjects using
only oral antidiabetics, for users of insulin alpa@d those who were using both on the
index date. The incidence rate was calculated biglidg the number of hypoglycaemic
events in the particular treatment group durindgofelup by the cumulative amount of
personyears treatment in the particular groups on thexndate. Incidence rates were
converted as numbers per 1000 pergears treatment. We calculated the hazard ratio
(95% confidence intervals) of each cofactor as nilesd above, both for the total group of
users and for users of sulfonylurea derivatives, @ox proportional hazards model (SPSS
12.0 software Itd). In our analyses calendar timdays was used as the time axis.

For all cofactors we studied whether there was navamiable association with
hypoglycaemia in an age- and sex-adjusted modek Rictors that were based on 3
exposed cases or less were discarded as beindicrenify reliable. Effect modification
was studied with interaction terms in a multivalgalnodel. If statistically significant,
analyses were stratified on the effect modifiethsaguently, cofactors with a univariable
association were entered into a multivariable madelvhich a forward selection of
significant cofactors was performed (p=0.05).

Results

Sudy population at baseline

In the database 784 users of antidiabetics couldid@ified. Their mean age was almost
74 years and 59.7 per cent of the patients were amomhbout 22 per cent of this

population was suffering from renal impairment, ambut 80 per cent of the population
had a body mass index of 25 or more.

There were 447 individuals with the wild type *LY of CYP2C9 (66.9%). The
remainder had either one or two *2 or *3 variarielas. Twelve patients (1,8%) were
identified as slow metabolisers for CYP2C9 havihg ICYP2C9 genotypes *3/*3 or
*2/*3.

At baseline almost 83 per cent of the includedjextib was treated with oral
antidiabetics only, 13.5 % of the population wasated with insulin only and almost four
per cent of the population was treated with a coaon of insulin and oral
hypoglycaemic agents (Table 1).

For 66 of the 784 included subjects, a hypoglydaeswent was registered during the
study period (8.4%). Ten of these subjects wereitteiinto a hospital because of
hypoglycaemia, the remaining 56 cases had a blbaambge level of 3.5 mmol/ml or less
during GP laboratory testing.
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Table1l. Characteristicsof the study population at baseline

Variable Number of patients (%)
Age at base-line (meanSD) in years 73.82 (7.84)
Female gender 468 (59.69)
Body mass index (mean + SD) in kg/rtn=710) 28.24 (3.93)
Body mass index < 25 in kgfnin=710) 136 (19.2)
Renal impairment (creatinine clearance < 60 ml/rirb33) 117 (21.95)
> 10 prescriptions dispensed in 90 days beforelibase 108 (13.78)
CYP2C9 2*3 or 3*3 genotypes (slow metabolisers)6@B) 12 (1.80)
Any use of any medicine influencing CYP2C9 duritgdy period 425 (54.21)
Any use of tolbutamide during study period 255 (32.53)
Any use of glibenclamide during study period 173 (22.07)
Any use of glimepiride during study period 165 (21.05)
Any use of gliclazide during study period 80 (10.20)
Antidiabetic use

- Only oral antidiabetics 647 (82.53)

- Using insulin 106 (13.52)

- Using insulin and oral antidiabetics 31 (3.95)

Table 2 shows that the highest incidences of hywmagimia occurred in the groups of
patients using insulin with or without oral hypoghemic agents (39.1 and 39.0 per 1000
person years, respectively). The incidence forestibjusing only oral antidiabetics was
about one fourth of that of insulin users (9.9 A®00 person years), a statistically
significant difference (HR 3.9 [95%CI: 2.3-6.6]).

Table2. Incidence of hypoglycaemia for all usersof antidiabeticsand for the subgroups

Person years | Total number Incidence 95% confidence
of treatment | hypoglycaemic (per 1000 person interval
events (cases) years)
Total group 3729.2 66 17.7 13.8-22.3
Using only oral antidiabetics 2730.7 27 9.9 6.6214.
Using insulin 768.4 30 39.0 26.9-55.0
Both insulin and oral antidiabetics 230.1 9 39.1 .3111.4

Influence of cofactors

Table 3 shows an increased incidence of hypoglyzaerents in antidiabetic users with
higher age, renal impairment, polypharmacy and afsmsulin. In contrast, the use of
tolbutamide was associated with a decreased riskypglycaemia (OR; 0.16; CI95%
0.04-0.66). Significant effects were seen for usause of amitriptyline and sertraline,
because of the low number of cases (3 cases aadelrespectively) these cofactors were
discarded as being insufficiently reliable.
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Table3 Factorsassociated with the risk at hypoglycaemic events for the total group of users of antidiabetics.
All co-factors (see methods) were tested, only results with significant results and with a sufficient
number of caseswereincluded in thetable

Risk factor No. of cases Odds Ratio Adjusted Odds Ratio*
(95% ClI) (95% ClI)
Age 75 years or over
- No 15 Reference n.a.
- Yes 51 1.952 (1.096-3.477)
Renal impairment (n=533)
- no 28 reference Reference
- yes 15 1.964 (1.045-3.689) 2.005 (1.008-3.989)

> 10 prescriptions dispensed in
period 90 days before index date

- No 46 Reference Reference

- Yes 20 2.195 (1.297-3.716) 2.129 (1.257-3.606)
Use of insulin

- No 27 Reference Reference

- Yes 39 2.504 (1.527-4.105) 3.083 (1.846-5.148)
Use of tolbutamide

- No 64 Reference Reference

- Yes 2 0.169 (0.0410.692) 0.160 (0.039-0.657)

* sex and age adjusted

Factors that were significantly associated with dglgcaemia in users of sulfonylurea
derivatives are presented in Table 4. Renal impamtmwhich was associated with
hypoglycaemia in all users of antidiabetics didiorger show a significant association in
users of sulfonylurea derivatives. On the otherdhdwaving 10 or more prescription in the
period of 90 days before the index date was alsocted with an increased risk of
hypoglycaemia in these users. Use of glibenclanadeng acting sulfonylurea derivative,
appeared to increase the risk of hypoglycaemicteyas did the use of medicines having
an influence on CYP2C9. On the contrary, use diuamide appeared to be associated
with a decreased risk at hypoglycaemia. Signifiedfect modification was seen for use of
glibenclamide and use of medicines having an imitgeon CYP2C9, so odds ratios were
adjusted for this interaction effect.

Significant effects were seen for use of cotrimmmta (2 cases), amitrityline (2 cases),
sertraline (1 case) and recent start (< 30 dayseuiuse) of ace-inhibitors (3 cases),
because of the low number of cases these cofawtne discarded as being insufficiently
reliable.
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Table4 Factors associated with the risk of hypoglycaemic events in sulfonylurea derivative users. All co-
factors (see methods) wer e tested, only associations with significant and a sufficient number of cases
wereincluded in the table.

Risk factor No. of cases|Odds Ratio Adjusted Odds Ratio®
(95% CI) (95% CI)

> 10 prescriptions in period 90 days before indete da

- No 19 Reference Reference

- Yes 10 2.250 (1.089-5.072) |2.315 (1.055-5.079)
Use of tolbutamide

- No 27 Reference Reference

- Yes 2 0.153 (0.037-0.650) [0.148 (0.035-0.625)
Use of glibenclamid

- No 11 Reference Reference

- Yes 18 2.434 (1.141-5.192) |2.347 (1.093-5.041)
Use of medicines having an influence on CYP2C4

- No 19 Reference Reference

- Yes® 10 2.790 (1.294-6.015) (2.662 (1.230-5.759)

sex and age adjusted
b  medicines having an influence on CYP2C9; cotriazmte two cases, ibuprofen two cases, amitriptylim
cases, rosiglitazone one case, sertralin one lcssegtan one case, amiodarone one case

Table 5 shows the factors that remained significamultivariable analyses. For all users
of antidiabetics use of insulin and renal impairtm@mained significant in the multivariate

model, both factors leading to an more than twd-fotrease in the risk at hypoglycaemic
events. For users of sulfonylurea derivatives uséolbutamide and use of medicines

having an influence on CYP2C9 both remained sigaift. Tolbutamide gave a decreased
risk at hypoglycaemic events whereas use of meskchraving an influence on CYP2C9

increased this risk.

Table5 Factors associated with risk at hypoglycaemic events at multivariate level. All cofactors that were
significant in univariable analyses wer e included in the analyses, selection of cofactors was performed
in aforward and backward procedure

Risk factor All user s of antidiabetics User s of sulfonylurea derivatives
No. of cases | OddsRatio No. of cases OddsRatio
(95% CI) (95% CI)
Renal impairment (n=533)
- no 28 reference - -
- yes 15 2.090 (1.112-3.931)
Use of insulin
- No 19 Reference - -
- Yes 24 2.438 (1.329-4.474)
Use of tolbutamide
- No - - 27 Reference
- Yes 2 0.155 (0.037-0.653)

Use of medicines having an
influence on CYP2C9 - -
- No 19 Reference
- Yes 10 2.774 (1.286-5.986)
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Discussion

Summary of main results

The current study shows that hypoglycaemic eveats loe seen in a relatively high
proportion of patients treated with antidiabeticemely in 1 out of 12 users of
antidiabetics, with an incidence of 17.7 per 10@8spn years (table 2). The risk was four
times higher in insulin users, with or without oeaents (39.1 and 39.0 per 1000 person
years) than in users using only oral antidiabg®c8 per 1000 person years).

Of the risk factors that were associated withrammaased risk of hypoglycaemia in the
univariable analyses, use of insulin and renal impant remained significant in the
multivariable analyses for all users of hypoglycaemgents. For users of sulfonylurea
derivatives the increased risk associated withutge of medicines having an influence on
CYP2C9 remained significant. In contrast, tolbutdeniremained associated with an
decreased risk of hypoglycaemia.

Comparison with literature

The incidence of hypoglycaemic events has beenesiuskfore by others. In a study by

van Staa et al. in which a first diagnosis of hyjgogemia in a GP database was the
endpoint, a higher incidence was found for usersufonylurea derivatives (17.77 per

1000 person years). Subjects using insulin as atiegagon were also included in this

group of patients, which may explain that the iecice of hypogylcaemia was higher than
that in our study*.

In a study by Stahl et al. a much lower incidemaes found (0.92 per 1000 person
years) for users of sulfonylurea derivatives. Iis tstudy, however, only cases of severe
hypoglycaemia leading to hospital admissions hauhlecluded®.

A study performed by Shorr et al. observed inciderates comparable to the ones we
found (12.3 for sulfonylurea-users, 27.6 for ingulisers and 33.8 for users of both
sulfonylurea derivatives and insuffff. However, this study also used serious
hypoglycaemia (defined by hospitalization, emergedepartment admission, or death
associated with hypoglycaemic symptoms) as endpoint

Like us, others have found that higher*dgend renal impairmetftare associated with
an increased risk at hypoglycaemic events. Howamesur analyses renal impairment no
longer had a significant effect when we looked #medly at users of sulfonylurea
derivatives.

We confirmed previous findings that the use ofhkignumbers of medicines is a risk
factor >, When we specifically looked at use of medicingtiencing CYP2C9 by users
of sulfonylurea derivatives, we also saw an inadassk at hypoglycaemia. This was also
found by others, Juurlink found that elderly patsemsing glibenclamide who were
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admitted with a diagnosis of hypoglycemia were ntbien 6 times as likely to have been
treated with co-trimoxazole in the previous wedljfated odds ratio, 6.6; 95% confidence
interval, 4.5-9.7)°. An increased risk of hypoglycaemia in users offosylurea
derivatives taking sulfonylurea-potentiating drugss also been observed in other studies
14,34

We confirmed that hypoglycaemia is more commopatients using glibenclamide than
in patients using shorter acting sulfonylurea detires***%>%"% This increased risk for
glibenclamide is caused by its metabolites whichehlblood glucose lowering properties
and have long half-life time¥>°

Twelve subjects (1.8%) in our study were identifas slow metabolizers for CYP2CO9.
This percentage falls in the range of 1-3% poor @8® metabolizers that has been found
for Caucasian populations in previous studig€ In the present study we could not
identify an increased risk of hypoglycaemia for @{® poor metabolizers. Possibly, this
was caused by the rather small group of subjectsoimbination with the fact that
genotyping was not performed for all subjects ideldi in the study. In contrast, another
study with an even smaller number of cases fourslgaificant association between
CYP2C9 slow metabolizer genotypes and severe hypagmmia®. In this latter study two
of the twenty cases (10%) had a CYP2C9 poor meatarajenotype and five cases (25%)
were treated with CYP2C9 inhibiting medicines. Sorenresearch on the potential effects
of CYP2C9 poor metabolizer genotype and CYP2C%itihg medicines is warranted.

Limitations of the study

Although we tried to perform our study as reliabk/possible there were some limitations
to our study. Firstly, not all variables included our analyses were completed for all
subjects (e.g. CYP2C9 genotyping and renal impaitinghese missing values may have
influenced the results of our analyses.

Secondly the number of cases and included patieet® rather small. For some
cofactors we saw an association, but because dérttedl number of cases (1-2) and the
low frequency of some of the cofactors (e.g. useanticular medicines, CYP2C9 slow
metabolisers) we could not state with certaintyt ttineere actually was an association.
These analyses should be repeated in databasesnogitlarger numbers of diabetic
patients, using all kinds of medicines.

Furthermore, patient characteristics were copdur database as they had been
recorded in the Rotterdam study database. Thesmpaharacteristics may not have been
updated systematically during the study period. Stehe of these patient characteristics do
not necessarily remain constant over a larger garidime (e.g. renal function, BMI etc).
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Finally, we did not focus our analyses on hosgtihissions related to hypoglycaemia but
also included milder cases (blood glucose valueasomed in the general practitioners
laboratory of <3.5 mmol/ml). Subjects with low blood glucose lisvas measured at the

general practitioners laboratory may not have aadmplaints, but they may be at

increased risk of more serious hypoglycaemic evdntaddition, GPs will use portable

blood glucose measuring equipments in acute situstithese values were not included in
our study. Furthermore, our study did not takehiait tmore experienced diabetic patients
may selfadminister a source of glucose to cope waithupcoming hypoglycaemic event.

Hence, the incidence of hypoglycaemic events asrioh@ded in our study is probably an

underestimation of the total number of hypoglycae®vents in the study population.

Because these effects concern the whole populafigibetic patients, it is unlikely that

they have had a large influence on the estimatdgt@smined in our study.

Recommendations for daily practice and further research

Recent developments aim at more strict control loibd glucose levels and insulin
treatment in type Il diabetes is started easien théew years ago. We have confirmed that
elderly users of insulin are at increased risk ybdglycaemic events. Consequently it
seems important that these users can adequatebgnige and rectify upcoming
hypoglycaemic events. In the Netherlands, this @spauld be a focus of attention for the
practice nurses that are nowadays guiding mostlglgatients who are starting insulin
treatment.

Renal impairment was associated with an increassd of hypoglycaemic events,
although this increased risk lost its significamdeen we looked specifically at the group
of sulfonylurea derivative users. For patients wihal impairment lower insulin dosages
are needed in comparison with patients with a nbreraal function®. In the elderly, in
general, renal function is diminishing. The averglgamerular filtration rate in the elderly
is declining with age, with a large interindividuariability **. Furthermore, diabetic
patients are at risk of developing nephropathy Wwhisay further decrease their renal
function2.

In our study we saw an increased risk at hypoggia events for users of
glibenclamide (18 cases based on a total of 1t#gtlamide users 10.4%), whereas for
tolbutamide a much lower risk of hypoglycaemia whserved (2 cases based on a total of
255 tolbutamide users, 0.78%). Although most gun@sl and handbooks mention this risk,
glibenclamide still was frequently used in our @lgl) study population. Because of the
lower risk for hypoglycaemia, tolbutamide remaine trug of choice when elderly have to
be treated with sulfonylurea derivatives.
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About a third of all cases in the users of sulfarga derivatives appeared to be
associated with drug drug interactions at the CY®%2&vel. The interaction between
sulfonylurea derivatives and co-trimoxazole (espléci tolbutamide) is routinely
monitored by only one of the three main medicatganveillance systems in Dutch
community pharmacies. They state the interactioraissed by a combination of CYP2C9
inhibition and protein displacement. This systenvises to dispense an alternative
antibioticum if possible, but also allows the dispi@g of co-trimoxazole provided extra
precautions are taken. (e.g. inform the patientuab®ymptoms and treatment of
hypoglycaemidy. In our study 31 patients were concomitantly usisigfonylurea
derivatives and co-trimoxazole, of which two weuffering from hypoglycaemia.

We also found evidence to suggest that sulfonglderivatives may interact with other
drugs than co-trimoxazole having an influence onP@¥9 (ibuprofen, amitriptylin,
rosiglitazone, sertralin, losartan and amiodarofid)ese other interactions are not yet
routinely monitored by Dutch medication surveillansystems, so more research in this
field is warranted.
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Abstract

Background: Older people are prone to problems related toofiseedicines. As they tend
to use many different medicines, monitoring phamtiaerapy for older people in primary
care is important.

Aim: To determine which procedure for treatment reviévese conferences versus written
feedback) results in more medication changes, medst different moments in time. To
determine the costs and savings related to suahtemention.

Designof study: Randomised, controlled trial, randomisation atléhel of the community
pharmacy.

Setting: Primary care; treatment reviews were performe@®ypharmacists and 77 general
practitioners (GPs) concerning 738 older peopl@5(>ears) on polypharmacy> b
medicines).

Methods: In one group, pharmacists and GPs performed aagferences on prescription-
related problems; in the other group, pharmacisigsiged results of a treatment review to
GPs as written feedback. Number of medication chamgas counted following clinically-
relevant recommendations. Costs and savings assaath the intervention at various
times were calculated.

Results: In the case-conferences group significantly moredication changes were
initiated (42 vs 22p = 0.02). This difference was also present 6 moafter treatment
reviews (36 vs 19 = 0.02). Nine months after treatment reviews, diiference was no
longer significant (33 vs 1P = 0.07). Additional costs in the case-conferergresip seem
to be covered by the slightly greater savings is ginoup.

Conclusions: Performing treatment reviews with case conferemeads to greater uptake
of clinically-relevant recommendations. Extra castem to be covered by related savings.
The effect of the intervention declines over time performing treatment reviews for older
people should be integrated in the routine collatbon between GPs and pharmacists.
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Introduction

Many older people suffer from chronic diseasesxfbich medicines should be used. Older
patients are more prone to problems related ta tmeidicines because of the higher
number they use, and because of a decline in d¢egnitnd physical functioning. A
previous study found that two-thirds of all oldeeople have problems using their
medicines correctly; and that these problems céeddl to a deterioration in clinical
condition for one of four older patientsAnother study by the current authors found that
there are prescription-related points of concemssibly leading to a deterioration in
clinical condition, in the pharmacotherapy of alinal§older patients studied; for example,
using diazepam, a benzodiazepine with a long ffelfand hence unsuitable for use by
older people. These problems were considered tuf b@ect clinical relevance in 30% of
patientd. Th current intervention study focuses on presuginedicines for older patients,
rather than on user-related problems.

Monitoring pharmacotherapy for older people im@ary care is important. One possible
approach is the use of treatment reviews for imdial patients by trained professionals
(for example general practitioners (GPs), clinical community pharmacists, or two
healthcare professionals of different professiobatkgrounds together). While earlier
studies have shown that treatment reviews can &ilti§ supplementary studies are still
needed to evaluate the comparative effectivenegarafus models for treatment reviéws

This study compared two procedures for treatmewiew by a team consisting of a
community pharmacist and a GP. In one group (terthedcase-conference group) the
pharmacist and GP personally discussed problemdeasfied in the pharmacotherapy of
the patient through academic detailing or casearentes, and drew up a pharmaceutical
care plan for each patient. In the other groupnigst the written-feedback group) the
pharmacist passes the results of a treatment retdetie GP as written feedback. The
former procedure may produce more and better sgshlit also could be more time
consuming and costly, and require more organisatiactivity.

Effects and cost differences were determined and 9 months after the intervention.
Furthermore, yearly savings in medicine costs facheyear the medication change
persisted were determined. The investigators warticplarly interested in the medication
changes made in response to clinically-relevardmeoendations made by the pharmacist
to the GP.

Method

Study design

The study was a clustered, randomised, controtiatl Pharmacists in both intervention
arms conducted treatment reviews. Written feedladl was given to the GPs in one
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group. In the other group, the pharmacist and tlie ad personal contact in a case
conference in which a pharmaceutical care plandvasn up for each patient. Treatment
reviews were performed between March and May 2004.

Randomisation across the intervention arms waghat level of the community
pharmacy. Each pharmacy included GPs in only onth@fintervention groups, so that
contamination of the effect was prevented.

The unit of analysis was the GP (who prescribednttedicines that were evaluated in
the treatment review). Patients were considerdoetoested within general practices. On
the basis of a power calculation using an intratelu correlation coefficient of 0.03
(deduced from the researchers’ in-depth analysisobfpharmacy for older peog)e and
with the aim to detect a difference of 10% in matlan changes following the
recommendations between the grofipan estimated sample of at least 20 pharmacies,
each associated with 3 GPs with 10 participatirtgepts for each GP, was required.

Study population: participating healthcare professionals and their patients)

In this intervention study, Service Apotheek Neded, a franchise organisation
supporting independent community pharmacies inr thegfessional activities, supported
this research with their organisational skills. Adharmacies registered with Service
Apotheek NederlandN = 120) were invited to participate in the studwartRipating
pharmacies each contacted three GPs (conveniemspleda Ten home-dwelling older
people (aged 75 years), registered by one GP, who were usirgast five prescription
medicines continuously at the start of the studyewselected at random from a large
database in which community pharmacy dispensing aliag collected.

Pharmacy codes for these patients were presentedsecure web page that was only
accessible to the participating pharmacist. Thermhaist had to exclude older patients
who were terminally ill, deceased, lived in a hoimeolder people, younger than 75 years,
or used fewer than five medicines continuouslys tould be done online. If patients were
excluded, new patients were presented on the wgé asa long as these patients met the
criteria.

Computerised screening tool for detecting suboptimal prescribing for older people

The Foundation for Pharmaceutical Statistics (SE#Jects pharmacy dispensing data
from 90% of the community pharmacies in the Netedk. The SFK gathers these data in
an anonymous format: only patient codes are redatmlsafeguard the privacy of patients.
This allows the SFK to reconstruct utilisation pats of individual patients without any
danger of exposing the patients identities
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A computerised screening tool was designed tockettie SFK records for suboptimal
prescribing for older people. This computerisegsning tool was an aid for participating
pharmacists: they could obtain the results of tlsesgches (as performed in January 2004)
on a secured website. Because the pharmaciststbasend dispensing files from the
pharmacy system to the SFK database at the endhohth, the SFK always has a delay in
the database. The searches were performed in thbag® including the data of January
2004. Searches were not updated during the stuitydo@harmacists received a graphical
representation of the pharmacy record of eachqjaatit and a list of potential problems
identified by the computerised screening tool. Thiformation lists the Anatomical
Therapeutic Chemicatode® of the medicine(s) causing the problem, a desoripaf the
problem, and some directions for potential improgam

I ntervention

All participating pharmacists were invited to atlem training session dealing with

problems related to medication use in older pe@md treatment reviews. After this

training session, pharmacists were randomised aadpharmacists in both intervention
groups performed treatment reviews with the suppbthe computerised screening tool.

They had to decide which of the recommendationsdligigted by the computerised

screening tool should be given to the GP, and védretdditional recommendations

concerning the pharmacotherapy of these patieotddioe highlighted.
The two intervention groups differed in their angsational models (Figurel):

- Written-feedback group: pharmacists listed all recommendations per patigmd
delivered them to the GP’s office. The pharmadgtbt follow up cases.

- Case-conferences group: the pharmacist and GP discussed all recommendatidt
each other, including other concerns about theepgti(if any). The pharmacist and the
GP together filled in a standardised pharmaceutaed plan, in which they addressed
who was responsible for the activities in this pl&ahree months later the pharmacist
checked whether these activities had been cartied o

Variables and instruments

Medication changes following clinically-relevant recommendations

Researchers determined how many clinically-relevecdbmmendations were made by the
pharmacist; and determined the number of medicatioanges consistent with these
recommendations that could be detected in the ragdit records. To verify that
differences in the number of medication changesewest caused by variation in the
number of recommendations made, a secondary outomasure was used that relates the
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number of recommendations followed to the numberresfommendations made: the
percentage of clinically relevant recommendati@asling to medication changes.

Figure 1. Flow diagram of the intervention study omparing two procedures for medication reviews of lder
people on polypharmacy in primary care

Computerised screening
for all included patients

\4

Professional judgement of the recommendations
identified by the pharmacist with the computerised
screening tool . (Pass on to the GP?)

|

Professional judgement of the medication record.
Should other recommendations be mi

AN

Written feedback Case conferences
v v
Pharmacist delivers Pharmacist and GP performing
recommendations in writing tdg case conferences together
the GP

A4
Pharmaceutical care plan
drawn up for each patient

(pharmacist and GP together|

A

3 months afterwards;
Pharmacist checks whether the
pharmaceutical care plan has
been implemented

A copy of the list of recommendations that the phegist made for each patient was sent
to the research team. Six and 9 months after tesgtmeviews, pharmacy records and
drug-dispensing profiles (graphical representatminthe pharmacy records) were received
by the research team from the pharmacies. Two @peyd pharmacy assistants
determined whether the recommendations had ledadiaation changes, whether these
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medication changes had been maintained, and whetheits of the recommendations as
proposed could be identified in drug-use profiled pharmacy records (for example, is the
drug used for the right indication? Is blood pressthecked regularly?). If the researchers
could not determine whether action had been takarsponse to a recommendation was
considered to have not been acted on.

After 9 months, researchers recorded whether ragdicchanges that were present at 6
months had been maintained. It could not be assuiredmedication changes initiated
more than 6 months after the treatment reviews waused by the intervention, so these
medication changes were not included.

Clinical relevance of recommendations by pharmacists

Clinical relevance was assessed for all recommanda(as they were identified by the

computerised screening tool or by pharmacists) tiwate communicated to GPs.

Recommendations were classified as:

- Clinically relevant: recommendation will lead topmevement in the general health of
the patient.

- Potentially relevant: for example, relevance depemdn the medical condition of the
individual patient.

- Clinically irrelevant: recommendation will not leamlimprovement in the general health
of the patient.

For most of the recommendations identified by thenguterised screening tool, clinical

relevance was based on an earlier in-depth anajgiarmacotherapywhile for some

of the remaining problems it was based on thedliteg*2 For the recommendations that

the pharmacists identified themselves, clinicaévahce was based on the previous in-
depth analysfsor was determined by an expert panel during tesgt study.

The expert panel consisted of a GP, a communirmacist, a geriatrician, and a
clinical pharmacist who were chosen because ofr th@iperience in geriatric
pharmacology. The expert panel did not includeviiadial members of the participating
pharmacies or general practices. Clinical relevawes determined using a consensus
method. Panel member had to fill in their individwgpinions regarding the clinical
relevance of each recommendation. Panel membeseecoverviews in which their own
scores were compared with those of the other pareibers. During a consensus meeting
on the telephone, panel members discussed allreliffes until they reached consensus
about the clinical relevance of each particulanremendation.
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Changesin costs of medicines used

For each medication change, the difference in nagigdic costs at 6 and 9 months after the
treatment review was determined. Researchers deeinthe differences in medication
costs if the medication changes, persisting untthé@ths after the intervention, would
persist for another 12 months. Differences in medicosts were determined by adding
the costs of the medicines and the dispensing feedshe pharmacy following legal
regulations (15-days prescriptions for all new rmads, followed by 3-month
prescriptions for all medicines, except hypnotmswhich the legal maximum prescription
period is 30 days). Supplemental costs caused lstag@ were not included in the
calculations.

Time consumed by this intervention

Participating healthcare professionals were askedkeep a separate time log of all
intervention activities for each patient. This tilog was used to calculate the costs of the
treatment reviews (at an assumed rate of 50 eumsss hpur for each healthcare
professional, analogous to another study in thédtinds?).

No reimbursement was given for participation ie gtudy. Participating pharmacists
were invited to a training session in which medaatrelated problems and the process of
treatment reviews concerning older people weretddtth. Pharmacists were offered free
use of the computerised screening tool.

Data analysis

Baseline characteristics of the participating heate professionals and participants in
both intervention groups were compared usingtésts for dichotomous values and
Student’s t-tests for differences in means of noumewvalues.

The type of problem, directions for improvemenigim (computerised screening tool or
pharmacist) and clinical relevance for each recondagon passed on to the GP were
entered into a Microsdft Access database. Whether recommendations werd ante
partially acted on, or not acted on at all at tlagious times of measurement, was also
recorded in this database. Actual changes in @sssciated with the interventions were
also recorded in this database. The database wahsad using SPSS (version 12.0).

Because patients in this study were nested wghireral practices, researchers analysed
the number of medication changes following cliriigaélevant recommendations at the
level of GP. For each GP the total number of recenmthations acted on was determined.
Because the number of recommendations followedbydtfferent GPs was not normally
distributed, differences between groups were detemhusing X statisticsat this level.
Before X statistics could be performed, the number of recendations followed was
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categorised (zero, one or more than one recommendgdllowed). Multilevel (mixed
model) analysis was performed to determine whettliéfierences in costs and in
percentages of recommendations followed were ptedemodel with a random intercept
and all other variables fixed was used. Multileaelalyses were performed using SAS
(version 8.2)*.

Results

Sudy population

Of the 120 pharmacies invited, 29 (with 84 accomypamn GPs; three pharmacies could
only find two GPs to take part in the study) wareluded in the randomisation. Four GPs
were subsequently excluded for different reasonging the intervention period, one
pharmacy in the written-feedback group dropped(alaing with three accompanying GPSs)
because they could not find the time to delivergharmacy dispensing data of patients to
the research team.

Data for 28 pharmacies were gathered and addétetdatabase (13 written feedback
and 15 case conferences) accompanied by data f@P&7 A total of 738 patients were
included (351 in the written-feedback group and B8the case-conference group).

Before the 6-month assessments, but after théntesd review, 37 patients were
excluded for various reasons (Figure 2). In theiogebetween 6 and 9 months, 16
participants were excluded.
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Figure 2. Inclusion and exclusion of participantsand patients in RCT comparing two procedures for
medication reviews concerning home-dwelling elderlpeople on polypharmacy in primary care
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Table 1 shows the characteristics of the partigigapharmacists, GPs, and their patients.
The patient and pharmacy characteristics for thigtemrfeedback group and the case-
conference group were comparable. Of the GP charsiits, only the number of single-
handed practices was unevenly distributed amomgviention groups.

Table 1. Characteristics of participating patiens, GPs, and pharmacies
(Student t-test for differences in continuous valas and Chi-square statistics for binominal values)

Characteristics Feedback in writing Case conference
Pharmacies 13 15
Pharmacists employed in the pharmacy 2.0 1.9
Percentage of elderly patients{5>years) at the pharmacy 8.9 % 134 %
Percentage of pharmacies with 350 or more pregunipa day 58.3 % 71.4%
General practitioners 37 40°
Percentage of single-handed practices 59.3 32.4*
Number of patients in practite 3168 3279
Percentage of patients 75 years or older in gepeagtice 10.6 % 13.5%
Patients 351 387
Age of patients (in years) 81 81
Percentage of men 349 % 40.6 %
Average number of medicines used by participargsr@asured 7.3 7.1
by the computerised screening tool)

* p=<0.05

1" Two pharmacists did not answer the question atimitlaily number of prescriptions, evenly dividecer both
intervention groups

We received 27 questionnaires from GPs in the ewifeedback group (73% response)

We received 37 questionnaires from GPs in thefemlback group (93% response)

Seven GP’s did not answer the question abountineber of patients in practice, three in the feedba writing
group, four in the group with case conferences

Number and clinical relevance of recommendations as presented to GPs

Participating pharmacists made a total of 1569 memendations regarding the
pharmacotherapy of 624 participating patients; ecommendation was given for 114
(15.4%) patients. The computerised screening todéntified 62.0% of the
recommendations that were passed on to the GPghidmnacists themselves identified
38%. Pharmacists in the case-conference group ifigeint significantly more
recommendations themselves than the pharmacigteimvritten-feedback group (41.7%
versus 34.2%p = 0.003).

Table 2 shows the number and types of recommendatpresented to GPs. The
recommendations were categorised by clinical releea Some recommendations with
limited clinical relevance were made (3.4%); forample, prolonged use of vitamin
preparations without an indication. Many recommeioda with potential clinical
relevance were made (77.3%); for example, perfoomari regular checks. Most clinically
relevant recommendations were about prescribing dbeect geriatric dosage (104
recommendations), followed by prescribing medicigessidered unsuitable for use by
older people (99 recommendations), and prescribmigsions (34 recommendations).
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The mean number of recommendation per patient rogdbe pharmacists in the case-
conference group seemed to be higher than thahengroup with written feedback;
however, this difference was not statistically gigant (p=0.059).

Table 2. Numbers, types, and clinical relevance ahedication recommendations from the pharmacist tdhe

GPs
Type of Feedback in writing Case conferences Example of clinically relevant
recommendation | (percentage within category| (percentage within category o recommendation
of clinical relevance) clinical relevance)
Not Potentially Clinically Not  Potentially Clinically
clinically| clinically | relevant | clinically | clinically | relevant
relevant| relevant relevant | relevant

Dose unsuitable far1 (4.8) | 51 (9.5)| 62(42.2) O 73 (10.8) 42 (26.9)] Use of more than 20 mg of

75+ temazepam daily

Medicines not 2(9.5)| 18(3.3) 35(23.8) O 14 (2.1)| 64 (41.0)Jse of glibenclamide, which c

suitable for 75+ cause prolonged hypoglycaemia

Medicine not usefy 7 (33.3)| 27 (5.0) | 17 (11.6) 4 (12.5)| 32 (4.7)] 15(9.6) Use of meprobamatewioich

at all safer alternatives are available

Prescribing 4 (19.0)] 29 (5.4)| 16 (10.9) 5(15.6) | 43 (6.4)| 18 (11.m)mitting to prescribe osteopor:

omissions prophylaxis for a patient using
nigh doses of corticosteroids fc

long period

Incorrect duration | 2 (9.5) | 10(1.9)| 7 (4.8) 0 6 (0.9 3(1.9 Prolodigese of hypnotics

of therapy

Unnecessary 0 39(7.3)| 3(2.0) 1(3.1) 40(5.9) 5(3.2) Simo#ausly use of different

therapeutic benzodiazepines

duplication

Form of medicatio 0 12 (2.2)| 3(2.0) 2(6.3) 16(2.4) 0 Use of imnagelirelease

not suitable for the nifedipine capsules

elderly

Suitable for the 0 53(9.9)| 2(@1.4) 0 111 (16/4)3 (1.9) Patient uses an oestrogen

indication? preparation regularly used for
complaints caus¢ by menopau

Adherence (too | 1(4.8)| 57(10.6 1(0.7) 1(3.1) 74 (10{9)2 (1.3) |Patient uses more oxazepam

much or too little prescribed

use)

Contra-indication | 2 (9.5)| 9(1.7) 1(0.7)| 6(18.8) 12(1.8) 3(1.9) selbf amiodarone by patient

known suffering from hypothyreosis

Drug-drug 1(4.8)| 60(11.2 0 0 60 (8.9 0 -

interaction known

Treatment of side 0 84(15.6) 0 2(6.3)| 77(114) O -

effect of other

medicine

Others 1(4.8) 88(16.4) 0 11 (344418 (17.5) 1 (0.6) | Use of a combination of amlo-
dipine and losartan for a patient
vith oedema. Stop amlodipine

increase losartan dosage

Total 21 (100)537(100) | 147 (100) 32 (100) 676 (10@%6 (100 -

Number of rec. 0.06 1.53 0.42 0.08 1.75 0.40 -

per patient

Total number 705 864 -

Number of rec. 2.01 2.23 p=0.059

per patient Difference=0.229

95% CI -0.467-0.009
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The pharmacy assistants could not determine framptiarmacy records whether 883 of
the recommendations presented in table 2 (56.3% ofcommendations) had been acted
on or not. Most problems concerned doubts aboutcthieectness of the indication and
doubts whether routine checks were performed.

In the comparisons that followed, only the 303oramendations with direct clinical
relevance were included. For 18 recommendationslgmes were solved or the particular
medicine had been discontinued before the inteimergtarted; these recommendations
were excluded. Another 16 recommendations were uded from the 6-month
measurement because the particular patients wereded from the study. Thus, 269
recommendations were included in the analysis ef@tmonths measurement. A further
five recommendations were similarly excluded far hmonths measurement, leaving 264
recommendations.

Medication changes following clinically-relevant recommendations made by
pharmacists

Table 3 presents the number of medication changdiewing clinically-relevant
recommendations. Significantly more medication desnwere initiated in the case-
conference group than in the written-feedback gr@2ovs 22p = 0.02). This difference
is also present in the maintained medication chargje6 months after the treatment
reviews (36 vs 19 = 0.02). For medication changes maintained untidhths after the
treatment review, the difference between the grovgs no longer significant (33 vs 19,
=0.07).

Table 3. Number of medication changes following mmmendations with clinical relevance

Time Medication changes X2
written feedback, n Case conferences, n p-value
Measurement at 0-6 months and 6-months 128 141 -
0-6 months after medication reviews (initiated 22 42 p=0.016

medication changes, all attempts, whether or
not sustained)

6 months after medication review (sustained 19 36 p=0.022
changes)

Measurement at 9-months 126 138 -
Changes sustained until 9 months after 19 33 p=0.070

medication review

Percentage of clinically-relevant recommendati@iloved was examined as a secondary
outcome measure. Significantly higher percentageshese recommendations led to
initiated medication changes in the case-confergmoap than in the written-feedback
group (29.8% vs 17.2% = 0.02). This was also seen for the percentagmaihtained
medication changes at 6 months after the treatmergws (25.5% vs 14.8%,= 0.03). At
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the 9-month measurement there was no statisticafipificant difference (23.9% vs
15.1%,p = 0.08).

Cost evaluation
Pharmacists in the case-conference group sperifisegnly more time on this intervention
(with accompanying increase in costs) than pharstadn the written-feedback group.
This was also true for GPs who kept time logs. Wofmately only 37% of all GPs kept
time logs: 42.5% in the case-conference group &P3 in the written-feedback group.
Changes in patient pharmacy records that weribatitd to the treatment review led to
a modest decrease in medicine costs. Although thesefits were slightly greater in the
case-conference group, this difference did nothretatistical significance (Table 4).

Table 4. Costs and savings as caused by the intention (multilevel statistics), all recommendatios are

included.
Cost changes per patient, £ p-value Difference
written feedback | Case conferences (95% ClI)
(n) (n)
Costs caused by time Pharmacist| 9.69 (350) 15.03 (387) p=0.001 | 5.27
expenses on the total process (2.21-8.34)
of medication review GP 6.22 (97) 8.68 (163) - -
Savings due to medication changes at 9 | -4.33 (320) -7.78 (365) p=0.357 | 3.44
months after intervention (-3.89-10.77)
Yearly savings in medicine costs for each -7.79 (320) -12.24 (365) p=0.443 |4.44
year that the medication change persists (-6.90-12.81)
Net expenses at 9 months after medicatiob.52 (319) 7.23 (365) p=0.655 |1.72
review (including pharmacy costs and (-5.80-9.23)
savings on medicines)
Net expenses at 9 months after medicatioi4.22 (89) 13.71 (153) - -
review (including pharmacy and GP costs
and savings on medicines)

Positive number means expenses, negative nunmismnsisavings
For one patient the time log from the pharmacylgst, so this patient was excluded from this analys
From GPs, time logs for only 37% of all partiaiawere received.

The expenses and cost benefits of the intervemigotially cancelled each other out. The
extra savings in the case-conference group offgetriaof the extra costs due to extra time
needed by the pharmacists and GPs in this grougreTivas no significant difference in

remaining net costs including pharmacy time experessd savings on medicine costs
between the two intervention groups. For the reimgimet costs including pharmacist

time expenses, GP time expenses, and savings oingedosts, no statistical testing was
performed because of the small number of parti¢gpdrhe results shown in table 4 do not
seem to indicate differences in remaining costsuding pharmacy-time, GP-time and

savings on medicine costs.



Treatment reviews of older people on polypharmacy 231

Discussion

Summary of main findings

In this study, community pharmacists performed ttmemt reviews for 738 patients and
feedback was given to GPs. Feedback in personghciobetween the pharmacist and the
GP (case conferences) led to significantly more iocaidn changes following
recommendations of clinical relevance.

Medicine costs were also influenced by the intetioms. Both types of intervention
showed modest savings regarding medicine costs.sligetly greater savings seem to
cover extra costs caused by pharmacist and GP éxpenses in the case-conference
group.

When the effect of the intervention was examinedrdime, differences between the
intervention groups were shown to decrease graduall

Srengths and limitations of the study

The process of medication reviews was studied large sample of pharmacists and GPs
by means of a cluster controlled trial, and a esstluation was included. Despite these
strengths, this study was not without limitatio@nly medication changes weren taken
into account; therefore, a considerable numbereobmmendations with solutions other
than medication changes were not examined. For gbearthe effect of some drug-drug

interactions can be monitored by checking bloodsuee or other parameters, but it was
not checked whether such actions were taken. s of data undoubtedly reduced the
ability to detect differences, and made this ansligrly conservative.

Time logs were received from only 37% of partitipg GPs, and as the calculations
that include GP time expenses are based on a somalber of patients, they have to be
interpreted with some reservations. Statisticdktegre not performed on these figures.

GPs were chosen by the participating pharmaatsisvenience sample). It is possible
that only GPs with whom the pharmacists had the pesfessional relationships were
included, which could have led to an over-ratinghaf effect of these interventions.

Comparison with existing literature
This study indicates that treatment reviews invadvpersonal contact (case conferences)
lead to more medication changes than an interveritioluding only written feedback.
Studies considering improvement of prescribing ficaaeport similar finding$™® As the
extra costs of this approach seem to be coverdtdedgxtra savings on medicine costs, the
case-conference approach is recommended in practice

The persistence of medication changes over tine als0 investigated. Eighty-six per
cent of the medication changes were maintainegfdeast 9 months after the treatment



124 Chapter 6

review in the written-feedback group, and 79% i thse-conference group. Other studies
have shown that 84% and 64%°%f the interventions were maintained until six nnt
after the intervention. Another study has shown #@#26 of recommendations made by a
clinical pharmacist remained implemented up to yeer after the patient interviély

Savings on medicine costs were also studied. Aghoolder patients included in this
study were using at least five prescription medisin prescribing omissions were
identified. Studies concerning the quality of phaceutical care have also observed
omission$?*? In a number of cases, these prescribing omissirs for newer, more
expensive medicines (for example, bisphosphonated proton-pump inhibitors);
therefore, it is not surprising that the medicimsts did not decrease much. Some studies

have found differences in costs after medicatiasews>°?"-% while others have not
4,31-33

Implications for future research

At the time the study was planned, a number ofstnigere performed considering the
effectiveness of treatment reviews. In the trialblighed at the time, no statistical
difference in health status or patient satisfactivas found® As a result of the
information from the literature and because theenirstudy examined the differences
between two procedures for treatment reviews (caséerences versus written feedback),
it was decided not to make the study more comm@idly measuring health status at
patient level. However, positive trends in clinicaltcomes were found in a later study by

Sorensen et df, ~ { Met opmaak

7777777777777777777777777777777777777777777777777777777777 B [ Verwijderd: *

In a systematic review some evidence was found pharmacist-led intervention
incorporating a medication review are effectiveeducing hospital admissiofisand in a
further study concerning older people living inedromes a reduction in the number of
falls was found when performing clinical medicati@view®.

Further research is needed to examine the climicabequences of treatment reviews
and medication reviews. To measure the clinicakegnences, health status, health-related
patient satisfaction, numbers of falls, hospitaiasions, and mortality rates could be
used. These studies should include large popuatbwlder people because medication is
just one of the parameters that influences thas&al outcome measures. These kinds of
studies have already been carried out for homedbasterventions after hospital
admissions to prevent re-admissidridand variable and unexpected results.
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Abstract

Rationale, Aims and objectives: There is room for improvement in pharmacotherapy fo
elderly outpatients. Studies have shown that cotiaing health-care professionals (e.g.
pharmacists in cooperation with general practitiehere able to resolve prescription-
related pharmaceutical care issues by means dfmeed reviews. The aim of the study
was to describe the feasibility of two methods tfeatment review (results were given to
the GP either in case-conferences or in writtedliaek), and to determine if and how the
process of treatment review can be improved.

Setting: Local pharmacists and general practitioners (GR®)perated in performing
treatment reviews for outpatients aged 75 yearmore who were using five or more
medicines chronically.

Method: Written questionnaires, structured telephone ingéevs, and analysis of various
features of the treatment reviews that were recbdiging the intervention study.

Results: The pharmacists in the case-conference group made rmacommendations to the
GPs (non significant). Significantly more recommatimhs were identified by the
pharmacists themselves in the case conferencep.gr®malth-care professionals accepted
an intervention with personal contact in case aamfees better than an intervention with
feedback in writing. They were more positive abthe process of treatment review
presented personally, although there were not avaaymany medication changes as they
had hoped for. They also had concrete suggest@rismproving the intervention, such as
using a combination of written feedback and caseferences, and reserving the case
conferences for the most complex cases.

Conclusions: Treatment reviews for the elderly in normal prisnarare are feasible.
Health-care professionals agree that the procedssfatment review can be improved.
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Introduction

The elderly use more medicines than younger pebptause they have more chronic
diseases. In a previous study, we found that alralbgpharmacotherapy for the elderly
needs improvementsPerforming treatment review would be an aid to imgksuch
improvement$:® These treatment reviews can be performed by pyirare professionals,
e.g. pharmacists in cooperation with general piangrs (GPS).

We examined the effects of two methods of treatmeriew in a cluster controlled trial
® that compared case conferences involving both rpaeists and GPs with written
feedback from the pharmacist to the GP. We exantimedupplemental costs to determine
whether the savings on medicine costs offset thditiadal costs of the more time-
consuming case conferences. Our study shows tletntent reviews with case
conferences lead to better results than treatneergws with written feedback when taking
recommendations with direct clinical relevancearatcount. Further, the net costs of the
personal contact model did not seem to be grehtan those of the written feedback
model. It was noted that the effect of the inteti@ndecreased over time.

From our and other researchers’ studies, we cdedluthat performing treatment
reviews for elderly patients is valuablg® In the present in-depth process evaluation, we
describe the perspectives and experiences of the &M@ pharmacists involved in
treatment reviews. First, we examine the feasybilaf having these health-care
professionals embed such treatment reviews in daiBdical practice. Second, we
elaborate on opportunities for improvement of thecpss of treatment reviews. The results
give rise to recommendations to make treatmenevevimore suitable for use in daily
practice.

Methods

To study the feasibility of the treatment reviews analysed data about the use of
treatment reviews and asked the opinions of thécjzants in written questionnaires and
structured interviews. In this way, both objectisad subjective data were used to
determine feasibility.

Setting
In a primary care setting, treatment review wendgumed by 28 pharmacists and 77 GPs
for 738 elderly people (aged 75 years or more)guSior more medicines chronically.
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Intervention

In both intervention groups, the pharmacists usad apmputerized screening tool to
perform treatment reviewsThey had to decide which of the recommendatiogklighted
by the computerized screening tool should be giteethe GP, and whether additional
recommendations concerning the pharmacotheragesgtpatients should be pointed out.

The organizational models of two intervention grediffered (Figurel):

Figure 1. Flow diagram of the intervention progranme

Computerized screening
for all included patients

A4

Professional judgement of the recommendations
identified by the pharmacist with the computerized
screening tool. (Pass on to the general practitijne

!

Professional judgement of the medication record.
Should other recommendations be m:

ZEERRN

Written feedback | | Case conferences
v v
Pharmacist delivers Pharmacist and GP performing
recommendations in writing tg Case conferences together

the general practitioner

A4
Pharmaceutical care plan

drawn up for each patient
(pharmacist and GP together

A

Three months later
pharmacist checks whether th
pharmaceutical care plan has

been implemente

D

- Feedback in writing
The pharmacists listed all recommendations fohgatient and delivered them to the
GP's office. The pharmacist did not follow up.
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- Case conferences
The pharmacist and the GP discussed all recommiendaas well as other concerns
about the patients (if any). The pharmacist and @G together drew up a
pharmaceutical care plan in which they noted whe msponsible for the activities in
the plan. Three months later, the pharmacist clieekeether these activities had been
carried out.

During the intervention study, clinical relevancasrassessed for all recommendations that

were passed on to the GPs. Recommendations wessfied as:

- Clinically relevant: the recommendation leads to improvement in theepid general
health.

- Potentially relevant: relevance depending, for example, on the medioadlition of the
individual patient.

- Clinically irrelevant: the recommendation does not lead to improvemgtiteopatient’s
general health.

For most of the recommendations identified by camputerized screening tool, clinical

relevance was judged on the basis of our earligiejith analysis of pharmacotherdpyr,

on the literatur&™ for some of the remaining problems. For the recemdations that the

pharmacists identified themselves, clinical relesawas based on our in-depth analysis or

was determined by an expert panel during the ptesedy.

The expert panel consisted of a GP, a communirmacist, a geriatrician, and a
clinical pharmacist. Clinical relevance was detemui in a consensus method, which
consisted of a round in writing followed by a rownlthe telephone. During the consensus
meeting on the telephone, the experts discusseddifitrences until they reached
consensus about the clinical relevance of theqaati recommendation.

Variables

Use of treatment reviews in practice

- The number of recommendations made for each patibet average number of
recommendations for each patient was recordedafdr atervention group separately.

- The number of clinically relevant recommendasiorthe average number of
recommendations with direct clinical relevance déach patient was recorded for each
intervention group separately.

- Origin of the recommendations passed on to the BE: overall percentage of
recommendations identified by the pharmacist thérasewas determined within both
intervention groups.
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- Time spent in performing treatment reviews: the overall time per patient was determined
for each intervention group.

Opinions about feasibility of treatment reviews

Written questionnaires were sent to all participating health-care professionals (pharmacists

and GPs). Reminders (including a new copy of the questionnaire) were sent after 2 and 5

months. The questionnaire included questions about:

- Views and opinions of the results of the treatment review: did the results outweigh the
time spent? (GPs and pharmacists)

- Opinion about time spent: did the performance of this intervention cost more or less
time than expected (GPs).

- Opinion of health-care professionals about the applicability of this intervention for all
elderly patients in their practices (GP and pharmacists).

The researcher interviewed by telephone 18 randomly selected pharmacists and 16
randomly selected GPs, both evenly divided over the intervention groups. In the structured
interviews, the researcher asked about ways to improve the treatment review method:

- Stimulating factors for performing treatment reviews (GP and pharmacist)

- Impeding factors for performing treatment reviews (GP and pharmacist)

- Difficulties in effecting medication changes (GP)

- Recommendations to optimize the process of treatment review (GP and pharmacist).

Practice characteristics

- General practice characteristics (health-care centre or solo practice, number of patients
in practice, proportion of elderly patients in practice, full-time or part-time employment
of staff, start of employment in this general practice)

- Pharmacy characteristics (number of pharmacy assistants employed, number of
pharmacists employed, proportion of elderly pharmacy, number of prescriptions a day,
year of graduation of the participating pharmacist).

Analysis

Types of problems and recommendations were processed manually and entered into an
MS-ACCESS database. When medication changes took place, the changes were entered in
the database along with the clinical relevance of the recommendations and theif.origins
This database was analysed with SPSS 12.0 (SPSS, lllinois).
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Results of the written questionnaires were enteredan MS-ACCESS database, which
was analysed with SPSS 12.0 and used to genermsgdtistics. Results of the structured
telephone interviews were literally noted and catizgd.

Results

Analysis of use of treatment reviews

More recommendations per patient were passed thetGPs in the case-conference group
that in the written feedback group, although thffedence is not statistically significant.
The number of recommendations with direct cliniedévance per patient is almost equal
for both intervention groups (Table 1).

Table 1 shows that significantly more recommermtesti were identified by the
pharmacists themselves in the case—conference gnanpin the written feedback group.
In our intervention study, we saw that this catggafr problems was solved significantly
more often than the familiar problems identifiedtbg computerized screening t8ol.
Furthermore, the origins of the recommendations enlagl the pharmacists within both
intervention groups varied greatly; this is alsaetrfor the clinical relevance of the
recommendations made.

Table 1. Use of treatment reviews as performed byharmacists

Case Written Chi square
conferences feedback statistics

Pharmacists n=15 n=13
Average number of recommendationgll recommendations 2.23 (387 2.01 (351) p=(0.059)
pased on to the general practitioner |Clinically relevant 0.42 (387) 0.40 (351)| p(=0.753)
patient (number of patients) recommendations
Sorts of recommendation made by théo of recommendations of direct18.1 (864) 20.9 (705)| p(=0.165)
pharmacists (total number of clinical relevance
recommendations) % of recommendations 41.7 (832) 34.2 (682)| (p=0.003)

identified by the pharmacists
Range in percentages of sorts of Recommendations of direct 0-36 13-34 -
recommendations made by the clinical relevance
pharmacists Recommendations identified by 16-76 1-74 -

the pharmacists

'Recommendations regarding compliance were notdieclin this comparison

Pharmacists spent more time on the intervention tBRBs did. Health-care professionals
gave more of their time in the case—conferencemtban in the written feedback group
(Table 2). However, the sample of GPs was too staalnake assumptions about all
participating GPs and no statistical testing wadopmed for this group of health care
professionals. For both groups of health-care pmidmals, the variability within the

intervention groups was substantial.
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Table 2. Time expenses shown in multilevel statiss

Case Written Multilevel

conferences feedback statistics

Average time in minutes spent on General practitioners 10.4 (163) 7.46 (97 T,
intervention per patient (number of patient8harmacists 18.0 (387) 11.6 (350) p=0.001

for which a time log was kept)
Range in time expenses in minutes per | General practitioners 3.7-18.5(17) 2.1-16.0 (11) -
patient (number of professionals that keptPharmacists 10.3-43.0 (1) 3.2-33.1(13) -
time logs)
TBecause of the low number of time logs kept by @Eslid no statistical testing on the time spenGiis

Wkitten questionnaires and structured interviews

We received 27 (73% response) completed questimméiom the GPs in the written
feedback group and 37 (93% response) from thostancase-conference group. The
pharmacists returned all the questionnaires (resp®00% in both intervention groups).
General practitioners in the case-conference gveeng more positive about the results of
the treatment reviews than the GPs in the writedback group (Table 3). They found
that it was useful and that it had a positive intmacthe pharmacotherapy. Despite the fact
that case conferences were more time consumingamkdmore time than expected, the
GPs in this group were also more positive aboutféasibility of this approach in daily
practice.

Table 3. Written questionnaires: general practitimers’ opinions about feasibility of treatment revievs for the

elderly
Case Written

conferenceg feedback
Number of GPs(Percentage of total included in the study ) 37(93) 27(73)
Pharmacotherapy for patients is optimal after ithisrvention 24.3% 14.8%
Performing treatment reviews has led to medicatitanges 54.1% 48.1%
Performing treatment reviews for the elderly toodre time than expected 11.1% 3.7%
Implementation of treatment reviews for the eldénlgaily practice is impossible 2.7% 7.4%
Treatment reviews for the elderly can be implememedaily practice, but a reasona] 56.8% 59.3%
amount of time should be reserved
Treatment reviews for the elderly are only feasibiih a financial remuneration 10.8% 11.1%
If they are spread over the entire year, it is fidsgo perform treatment reviews for the 24.3% 14.8%
elderly

The results for the pharmacists in the case-conéergroup were similar. The pharmacists
in general were slightly more positive about feitybin daily practice. One of the
participants in the written feedback group thoughdt it is impossible to implement
treatment reviews for the elderly in daily practibet none of the pharmacists in the case-
conference group shared this opinion. Four phast&dn the case-conferences group
thought that treatment reviews for the elderly $thdoe possible if they were spread over
the year. Only two pharmacists in the written femakbgroup shared this opinion. Most
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pharmacists, however, thought that implementingtinent reviews in daily practice is
possible, but a reasonable amount of time shoulteberved for them (9 pharmacists in
the case-conference group and 8 in the writtenbf@gld group). Two pharmacists in each
group thought that this activity could only be imiented in daily practice if it was paid
for by health-care insurance companies.

Factorsinfluencing the results of the treatment reviews

Good collaboration and motivation were mentionedstisulating factors for treatment
reviews, but some participants thought the persaetdtionship between GP and
pharmacist was an interfering factor. Some paditip hamed pharmacotherapy audit
meetings as a useful tool for starting the procdgserforming treatment reviews for the
elderly. The pharmacists liked the input they gobf the computerized screening tool.
There were several difficulties in changing medaat for these elderly patients. One was
the fact that if a medication has been initiatechigdical specialists, GPs are not inclined
to change the prescription. Another difficulty wésat the patients are not always
cooperative, particularly when discontinuation gfphotics is suggested. A frequently
mentioned problem is the amount of time neededréatment reviews, as reported by GPs
and pharmacists in both intervention groups (Tdble

Recommendations for introducing this intervention in daily practice

The participating pharmacists and GPs made theviolg recommendations during the

structured interviews.

. Focus on a selection of patients with relativelynsngroblems, or with many
medicines, as these patients will benefit most framality improvement
interventions.

. Some types of problems do not require face-to-tacdact between pharmacists and
GPs; they can be solved by feedback in writing.(prglonged use of hypnotics).
Other types of problems (more complex problems orentomplex cases) require
discussions about indications, etc. In practices tould lead to a combination of
both forms, in which only complex cases or probleans discussed, while the
remaining ones are dealt with in writing.

. Make it a continuous project in which specific gpewf patients (e.g. starting with
diabetes mellitus patients, followed by rheumatuittritis patients, etc.) are included
in different periods of time.

. Include patients living in nursing homes and/or lerfor the elderly.
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Table 4. Structured interviews: stimulating and irterfering factors for treatment reviews

Case conferences

Written feedback

Number of GPs

8

[e¢]

Number of pharmacists

9

Stimulating factors (GP

Good collaboration with pharmacy (1)
Pharmacotherapy audit meetings (1)

- (none named)

Stimulating factors
(pharmacists)

Motivation and cooperation of GP (3)
Pharmacotherapy audit meetings (1)
Computerised screening tool (1)

Computerised screening tool (3)

Participation by whole pharmacotherapy audit
meeting group (1)

Participation in research project (1)

Interfering factors (GPs

Time expenses (2)
Specialists’ prescriptions(1)
Organizational factors (1)

Time expenses (2)

Influence of patients (2)

Fear of medication changes causing confusio
the patient (1)

Changing medications after years of use seems
like admitting that prescribing was not always
optimal (1)

Interfering factors
(pharmacists)

Relationship with general practitioner
®3)

Time expenses (1)

Practical problems linking patients to

general practitioners (1)

Practical problems switching between|
computer programmes (1)

Time expenses (2)

General practitioner’s supposed lack of time (1)
Lack of knowledge of the indication for
prescribed medicines (1)

No response from general practitioner (1)
Specialists’ prescriptions (1)

So few spectacular problems found is not
motivating (1)

Practical problems linking patients to general
practitioners (1)

Practical problems printing data from
computerized screening tool (1)

Difficulties in effecting
proposed medication
changes (general

Influence of patients (2)
Fear of medication changes causing
confusion for the patients (1)

Influence of patients (3)
Specialists’ prescriptions (4)

practitioners) Organizational factors (repeat
prescribing) (1)
Specialists’ prescriptions (1)
Discussion
Main findings

Pharmacists in the case-conference group spent tifmee on the intervention than
pharmacists in the written feedback group. The mlaists in the first group identified

more recommendations of which more were identifigdhe pharmacists themselves than
the pharmacists in the latter group.

Pharmacists and GPs were both positive about ipeirig treatment reviews and the
feasibility of implementing the process in dailyaptice. Health care professional in the
case—conference group were generally more favaurabthis, although not all of them
found that the results justified the time spent.

Both positive and negative factors influenced tresults of the intervention.
Cooperation and personal relationship between hlaenpacist and the GP were said to be
both positive and negative in performing treatmesniews. The time required and



Comparison of two methods for performing treatnremtew 137

specialists’ prescriptions were named as negat@tofs influencing the results of the
intervention.

The participating health-care professionals didreh@aeveral recommendations for
optimizing treatment reviews. For example, theygasied a combination of written
feedback and case conferences; they thought itmrft to discuss only the most complex
cases and use written feedback for the rest.

Comparison with existing literature

General practitioners saw the patients themsehsesre of the reasons why some
medications were not changed. Patients were nayahinclined to stop using medicines
that they had used for a long time; this findingc@sistent with other studies.(11) This
problem is well known in regard to hypnotics; itdificult to stop using benzodiazepines
without specific intervention§** With regard to changing medication prescriptions
initiated by specialists;* we believe that, although GPs often say thatphisicular part

of their prescribing behaviour cannot be changbdy talso have a responsibility when
specialist-initiated prescriptions are repedfed.

Limitations

The GP response rates were low for the questicemaind the time logs, particularly in the
written feedback group. Perhaps the GPs in thisgmere not as motivated as the others.
As it is likely that the non responders had lessitp@ experiences with the interventions,
the actual differences between the two groups mégkeh be more pronounced than our
findings show.

Recommendations for daily practice and further research

In our study, usage of the treatment reviews vagieatly, possibly because of differences
in the quality of pharmacotherapy at the beginrafghe study, as well as the degree of
dedication and experience in treatment review ef lialth-care professionals. It seems
advisable to introduce the process of treatmeniewess and pharmacotherapy for the
elderly in a pharmacotherapy audit meeting to opgminvolvement and to inform
participating health-care professionals.

In some instances, GPs reported that the inteéorehtad a spill-over educative effect.
They learned about optimizing medication presaipdi for the elderly, both in the cases
discussed and for other cases with similar pharthacapy. In some instances, the GPs
decided not to change the medication, but repaheatdthey would bear the newly acquired
knowledge in mind when treating other patientstt@mrresearch is needed to examine the
educational effect of such interventions in dailggtice.
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Adaptations should be made in order to implemaah dreatment reviews, for example,
by focusing on specific indications, or on patienting many medicines. Finally, we
recommend a combined treatment review with a doasn person for the more complex
cases, while recommendations for more evident aaggst be given in writing. However,
this requires the pharmacist to distinguish moshmlex and important recommendations
and those that the GP already knows about. Funthegarch is needed to study the
supplemental effect of such changes in the proafseatment reviews.

Treatment reviews, how to perform them

If we combine the information from the interventistudy and this process evaluation, we

can identify characteristics that should ideally gresent when performing medication

reviews.

. It seems logical to start the process of treatmevriew with a pharmacotherapy audit
meeting that focuses on polypharmacy and on speoi@iderations for prescribing
for the elderly.

. The medication reviews are performed by a pharmaeish supported by a
computerized screening tool. The results of thatinent reviews are given to the
GPs in case conferences for the most complex cames,the more familiar
recommendations can be given in writing or areg@dlitbout briefly.

. It seems advisable to draw up a pharmaceutical are that records the names of
those responsible for each task. Three months #iermeeting, the pharmacist
checks whether all activities have been carried out

. Treatment reviews should be repeated periodicalbabse
1. The effect of the intervention diminishes in time.

2. Use of other medicines or disorders can be idextifn a reviewed case so that
evaluation has to be repeated.

3. Pharmacotherapeutic guidelines are continuouslyawipg, which gives rise to
new points of attention for a patient with the sanedicines.

4. There will be new cases in the population that rbestonsidered for treatment
review.
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In the general discussion of this thesis the maidirigs from our research project are
highlighted and the strengths and limitation of tinelividual studies are discussed.
Furthermore the implications for our studies foallle care professionals, policy makers
and pharmacy practice researchers are elaborated.

Main findings

Part | Problems associated with elderly and use of medicines

In a first study among elderly > 75 years usingeditines or more we found that in two
thirds of the participants user-related pharmacalttare problems could be observed.
User related pharmaceutical care problems of pialesiinical relevance were identified in
a quarter of the study objects. High numbers obl@ms were associated with the use of
medicines with complex administration forms (e.ge edrops and inhalation devices).
Different risk factors could be identified for ptelns in general and for problems with
direct or potential clinical relevance. These riaktors can be used in daily practice to
identify patients at risk of user related pharméaicalicare problems.

In the study regarding prescription related proidewe observed high numbers of
problems of potential clinical relevance. For alinals elderly patients recommendations
could be made concerning prescribed medicinesoRerthird of the patients at least one
recommendation with direct clinical relevance cobé&made; meaning that following the
recommendation will lead to improvement in gendrahlth. For two thirds a medicine
may need to be added to optimise pharmacotherapg. qarter of these prescribing
omissions were of direct clinical relevance.

In the study regarding our composite screening w®lfound a number of existing
screening tools in the literature as well as mamgies concerning geriatric prescribing
and medication reviews. All existing screening soproved to have some limitations,
therefore we developed a composite tool for medinaeview of patients in primary care.
A wide range of issues that should be taken intmact when reviewing pharmacotherapy
is included in this new tool.

In our study in the Rotterdam study database wetbawhypoglycaemia is seen in 1
out of 12 patients during the study period. Th& viss four times higher in insulin users
with or without oral agents (39.11 and 39.04 pedQLperson years) than in users using
only oral antidiabetics (9.88 per 1000 person yeadnsthe multivariable analyses use of
insulin and renal impairment (both associated &ithincreased risk) remained significant
for all users of hypoglycaemic agents. Use of tdinide (associated with a decreased
risk) and use of medicines having an influence MPRC9 (associated with a increased
risk) remained significant for users of sulfonylarelerivatives. As the risk for
hypoglycaemia is greater in insulin users thansers of oral antidiabetic drugs, it seems



General discussion 143

particularly relevant that elderly insulin usersncadequately recognize and rectify
upcoming hypoglycaemic events. As the risk of hypogemia is also greater in elderly
users of glibenclamid than in users of tolbutarthe, latter sulphonylurea derivative is the
drug of choice in this drug class. Finally, moréeation should be paid to interactions
between sulphonylurea derivatives and CYP2C9 modjfydrugs (such as co-
trimoxazole).

Part Il Improving medication safety in the elderly

After identification of problems as seen in eldedging medicines we searched for
possible solutions. As prescription-related proldemere observed most frequently and as
many are of potential or direct clinical relevanege were interested in interventions
specifically aimed at improvement of prescribing foe elderly on polypharmacy. In so
called “treatment reviews” pharmacotherapy for wlial patients is screened and in most
instances recommendations for improvement of phestharapy can be made.

Our intervention study aimed at improving the abbration between GPs and
pharmacists. In particular we studied if a morelakintensive intervention leads to better
results. A cost-evaluation was performed as welé und that performing treatment
reviews accompanied by personal communication we-c@nferences leads to higher
numbers of medication changes with direct clinted¢vance than treatment reviews with
written feedback only. Furthermore, supplementatcas caused by case-conferences
seem to be covered by higher savings on medicatets.

In our process evaluation we found saw that tladtiheare professionals also preferred
treatment reviews with case conferences, it impsdbe collaboration between the health
care professionals, since both health care prafesls can show their own expertise. Both
GPs and pharmacists had recommendations for optgnite use of treatment reviews in
daily practice. For example, they recommended abooation of case conferences and
written feedback, case conferences for complexepttiwhile for other patients written
feedback will be sufficient.

Strengths and limitations
The studies concerning user related problems aedcpption related problems were
performed in a population of elderly (75 years aerp using 4 or more medicines
chronically. During these studies we saw that tlderéy were having practical problems
and that prescribing in this population could b@raved, nevertheless we saw an increase
in the number of problems when higher numbers afionges were taken.

Although user related problems were studied beforg study is the first one that
includes all kinds of user-related problems in she&ly. Because clinical relevance of the
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problems was variable we determined the clinickviance of the indicated problems and
made separate risk models for all problems andpfoblems with potential clinical
relevance. Although we tried to study the userteelgproblems as reliably as possible,
there were some limitations to our study. We rebadself-reports of problems, which may
have led to an underestimation. Furthermore selediias may have occurred in the
response of the invited participants. Participdatsiliar with non-compliance may be less
inclined to take part in a study concerning drugrtg habits. We concluded that the
finding of one quarter of elderly patients (usingpdmore medicines) having potential
clinically relevant user-related problems is ratb@nservative.

The study regarding the prescribing quality of ypblarmacy is the first in-depth
analysis by a large expert panel and focuses onide wnd comprehensive set of
prescription related points of attention. This see was performed by means of a
consensus approach, which entails the risk thaegoamel members are more influential
than others. However we did not notice such infagsn Furthermore, although a sample of
100 patients is rather large for a comprehensiayais of prescribing, some problems
that occur rarely may have been underrepresentisisample.

Our new tool for medication review gives an ovewiof all different types of problems
that should be taken into account in the impliestiewing of medication patterns. Articles
were identified from Medline following a free tesearch on the term “medication
review(s)”, supplemented by an incremental searthtegyly that comprised manual
searching of previously collected literature, amelisearching for additional papers of the
research groups prominent in this field and maseaalching of the bibliography of useful
articles. Probably most relevant articles and mexgmples were included in this tool,
however, it is not a systematic review.

The incidence of hypoglycaemic events as detemnineour study in the Rotterdam
study database is probably an underestimationeofatal number of hypoglycaemic events
in the study population. This is partly caused BsGvho will use portable blood glucose
measuring equipments in acute situations, theseesalvere not included in our study.
Furthermore, our study did not take in that morg@esenced diabetic patients may
selfadminister a source of glucose to cope witluproming hypoglycaemic event. Other
limitations of this study were the limited numbédrcases and the low frequency of some
of the cofactors. To overcome these last limitatithis study should be repeated in a
database containing larger numbers of diabeti@eptstiusing all kinds of medicines.

We studied the process of medication reviewslarge sample of pharmacists and GPs
by means of a cluster controlled trial. Furthermamost-evaluation was performed. There
were some limitations to this study. We only tookdication changes into account, so a
considerable number of recommendations with saistiother than medication changes
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were not taken into account. This loss of data ubtkxly reduced our ability to detect
differences, and made our analysis conservative.

Furthermore we did not measure outcomes at therpaével. In the trials that had been
published at the time, no statistical differenaesr (positive nor negative) in health status
or patient satisfaction were fourld. Because of the information from the literaturel an
because our study was indicated at the differebeéseen two procedures for treatment
reviews (case conferences versus written feedbaeldecided not to make our study more
complicated by measuring health status at patievell Afterwards, however, positive
trends in clinical outcomes were found in a stugySorensen. In a systematic review
some evidence was found that pharmacist-led intéiaMes incorporating a medication
review are effective in reducing hospital admissioand in another study concerning
elderly living in homes for the elderly a reductionthe number of fall was found when
performing clinical medication revigwNew studies should measure the impact of our
outpatient approach on patient outcomes.

Our process evaluation is based on questionnastas;tured interviews and various
features of treatment reviews recorded during tibervention study. The combination of
these data gives more insight in the process afrtrent review than the different sources
individually. There were some limitations to thisidy, the response rates of general
practitioners were low for the questionnaires amietlogs, in particular in the written
feedback group. Perhaps the general practitiondisei written feedback group were not as
motivated as the GPs in the group with case confexe As it is likely that the non-
responders may have had less positive experiendds the interventions, the actual
differences between the two groups might even beenpoonounced than our findings
showed.

Implications for improving medication safety

When performing treatment reviews some problemsbeardentified retrospectively, but
as far as this is possible prevention is preferalnledaily practice older age should be
considered a contra-indication for certain medisiaad groups of medicines, whereas for
other medicines dosages should be adjusted. Tiess of problems can be tackled easily
by means of alerts in electronic pharmacy pradiystems (and general practice systems).
Nowadays such alerts are not yet included becansdficial list containing medicines not
suitable for use by the elderly or dosage adjustmeaded for the elderly is available for
the Dutch primary care setting. We propose thaiamof experts in the field of geriatric
prescribing and dispensing composes a nationatdistaining medicines not suitable for
use by the elderly or dosage adjustment neededifisply aimed at the situation in the
Netherlands.
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In our study considering drug-induced hypoglycaeme identified risk factors that can
be used to identify patients at risk of hypoglycaeavents. By using these risk factors in
daily practice it may be possible to reduce hospataon caused by hypoglycaemia. In
2003 a guideline for prevention of NSAID relatedsiga-intestinal complaints was
launched in the Netherlaridsyet NSAIDs still are identified as one of the ghtlasses
causing gastrointestinal bleedings leading to hab@dmissions in a study that was
performed in 20082, So just identifying risk factors and take themimguidelines is not
enough to prevent hospital admissions. Guidelihesilsl be implemented in daily practice
by means of well developed and effective implemtimniaprogram¥’. These programs
should ideally consist of dissemination of the @liltes by means of professional
publications, supplemented by personal communicati¢education programs, audit
meetings or even visits from advisdrfsy. Optimal implementation will be reached when
risk factors related to drug-induced hypoglycaeara included in pharmacy and general
practice systems, and electronic alerts will begiin daily routine.

Although we looked at home-dwelling elderly in @iudies, other studies have shown
that performing treatment reviews will also befukéor patients living in nursing homes
or homes for the elderly'’™*® We excluded persons living in homes for the éyder
because they get help with managing and admimsteheir medicines. Furthermore, for
high amounts of elderly living in nursing homeseaapprescriptions are requested by the
pharmacist by means of a medication overview thatlme signed by the GP. At this time
most pharmacists and GPs do have a regular lotkeatomplete pharmacotherapy for
these patients. A recent study considering drugeed hospitalisations in the Netherlands
indicated patients living in nursing homes or horf@sthe elderly being at increased risk
of potentially avoidable drug-induced hospitalisatf. Hence we recommend performing
treatment reviews for these categories of patiastsell.

Although we decided to focused our research progec improvement of geriatric
prescribing, and hence did not study interventainged at user-related problems, we think
that patients can benefit from a medicine congahatwvith a pharmacist. This has been
proved in studies performed by others; the numbérsser-related pharmaceutical care
problems were reduced by performing medicine cdasahs *®° Other studies have
shown improved knowledge and adherence to pharimeyy'®.

Implicationsfor daily practice

A practical problem that frequently was addressgdiie elderly in our home based

interviews was dividing tablets. Because of physjalal changes elderly have to use
lower dosages of some specific medicines, so whigih dosages suitable for healthy
adults have to be divided usually by these eldealyents themselves. Many tablets are too
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hard or too fragile to divide, when they break paets are unevenly divided or multiple
parts arise. For as long as lower dosage tableta@rcommercially available and elderly
have to divide their tablets themselves tabletitspdi aids are available, but this still is a
second-best option. Another solution for this peoblwould be preparing capsules in
lower dosages, but this is a labour-intensive @gtand because of high work-pressure not
all pharmacies will be very enthusiastic about mgkihem. The ideal solution for this
problem should be the availability of tablets witbwer dosages. When this is
commercially not very interesting for manufacturessne compensation should be offered
by the government to make this activity more irgérgy for companies.

A number of problems that were identified in otudy could be solved by giving extra
information and instruction about the use of medisiand their administration devices. A
number of tools making the administration of meuks more easy exist (eg. eye drop
tools, aerosol aids), but not all patients seembé& are aware of them. Not all
administration problems can be solved but probaltyimber of patients will benefit from
these tools. In the pharmacy knowledge about thesks should be present and they
should be offered proactively whenever there isigp&ion of problems. In future more
emphasis should be given to complex administratobms. The pharmacy assistant can
realise this in daily practice by asking the pdtedmout practical problems when dispensing
medicines. Furthermore use of complex administnafilrms and associated problems
should be discussed when performing medicine ctatguts .

As we have seen in our study concerning presorptlated problems, improvements
regarding pharmacotherapy can be recommended fapsalall elderly patients on
polypharmacy. Prescribing for the elderly shouldcbasidered more carefully and repeat
prescriptions should be monitored more systemé#gidalr example, by means of treatment
reviews. Different types of problems and problertegaries that are to be expected in the
elderly are described in our tool for medicatiowiea/. When performing medication
reviews all problem categories described in thid $tould be kept in mind. To get used to
this process a medication profile form can be usedhich all medicines (vertical axis)
and all problems categories (horizontal axis) a@w. For each point of attention a mark
can be made in the row of the particular medicmée column of the particular problem
category. This presentation of medicines and proldategories helps to cover all relevant
problem categories for each medicine. As copyihgnaldicines on such a form is labour-
intensive this process should be computerised. §@mould be printed with all medicines
and dosages on it from the pharmacy system.

We recommend performing treatment reviews forgdeatients on polypharmacy, but
not all pharmacists may be willing and capable eff@rming these reviews. Firstly,
performing such reviews takes a lot of time, esgBciin a pharmacy population
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comprising many elderly patients. However, mostigi@ants in our process evaluation
indicated that it should be possible to perfornatimeent reviews for the elderly population
if they were spread over the entire year.

Secondly, we offered participating pharmacistsraning session about treatment
reviews. In this training problems related to agesmd medicine use and the categories of
problems that could be identified were discusseidl tiere was no time to give an update
of complete pharmacotherapy. In the interviewsalephone we asked the pharmacists if
they felt capable of performing these reviews amdgsming case conferences with the GP
(defending their own points of attention). All pheacists indicated that they felt capable,
although they needed time to prepare the recomniiendaegarding the pharmacotherapy
of a particular patient. In our study most pariidtipg pharmacists were younger
pharmacists who had had a good undergraduate ewlucat pharmacotherapy.
Furthermore these pharmacists were specificalgrésted in the subject. Because of the
variability in the knowledge of (and interest if)gsmacotherapy between pharmacists in
the Netherlands we propose that an adequate tgafmcluding pharmacotherapy and
prescription guidelines for most common diseasbésulsl be offered in the continuing
education program to train pharmacists to beconendied treatment reviewers. Valuable
input for these training can be extracted from tdwoemposite screening tool that we
presented in chapter 4.

In the past the focus of the pharmacist was aimegreparing medicines in the
pharmacy. This focus is nowadays shifted towardsmphcotherapy, while in future the
pharmacist should become more patient orientecs iBhalso proposed in a report of the
Dutch Patients’ and Consumers’ FederafidriThis report made clear that patients would
like to see a community pharmacist to act as aopatsadviser on pharmacotherapy, for
example, by means of medicine consultations. Algfnowe think that patients can benefit
from such a consultation they are not yet performeedinely in Dutch pharmaci&s The
opportunity to talk about pharmacotherapy with arphacist should be more emphasized
in the individual pharmacies. A national campaigntbe Royal Dutch Pharmaceutical
Society (KNMP) may be helpful to communicate thasvice to a broad public.

To deliver this service adequately, pharmacistaughhave the skills and interests to
perform patient consultations. Additional trainisgould be offered in the continuing
education program for pharmacists who need to ingtbeir skills in the area of patient
communication. Another problem is the large amafriime that medicine consultations
may take. Not all pharmacies are nowadays orgammsadwvay that allows to spend large
amounts on these kind of consultations. Probabbrmpaceutical consultants (pharmacy
assistants with higher vocational education ainmegharmacotherapy) can contribute and
take their share in performing patient consultaiofRecently the first group of
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pharmaceutical consultants finished their studiesse consultants do have to find their
way and tasks in daily practice. Pharmaceuticascttants should have enough knowledge
to perform medicine consultations with patientsngsiplain pharmacotherapy, when
necessary they can call the pharmacist for helpdiddtion consultation with patients
having complicated pharmacotherapy (patients udmgher number of medicines
prescribed by different physicians, suffering framumber of different conditions) should
be performed by pharmacists.

To diminish user- and prescription-related protdestinical medication reviews can be
performed. This involves a complete treatment nevfeith the GP) supplemented by a
patient consultation. Worthwhile patient informatiooncerning actual use and practical
problems using prescribed medicines and OTC (dwercbunter)-medicines can be used.
Although we think it should be preferable to peniathese clinical medication reviews, no
studies considering this subject in the Dutch sidma have been published yet.
Furthermore, we think that high numbers of Dutclrpiacists have not yet started with
the regular performance of treatment reviews. Beedahe combined form is even more
labour-intensive, we think that pharmacists sha@tiédt performing treatment reviews with
the GP, when this becomes common practice patmrguitations can be supplemented.

Recommendations for treatment reviews

On the basis of our intervention study, our proessduation and earlier studies by other

research groups, we would like to present the Wotlg conclusions and recommendations:

. Performing treatment reviews is effective in redgcihe number of prescription
related problem§>”,

. It seems recommendable to start the process oftnmtesd review with a
pharmacotherapy audit meeting with GPs and phastsadiocusing on special
considerations for prescribing in the elderly, pbdlgrmacy and treatment reviews
(Chapter 7 Process evaluation).

. In daily practice it will be recommendable to fodhe case-conferences on the most
complex patients; frequently encountered recomm@ntacan be given in writing or
can be talked about shortly (Chapter 7 Processiatiah).

Treatment reviews should be repeated periodicétistly, because the effect of the
intervention declines after a period of time (Clea@ Intervention study). Secondly,
because other medicines may be used or conditeombe identified the evaluation has
to be repeated periodically. Thirdly, because plaaotherapeutic guidelines are
continuously improving, there can be new pointatbéntion for patients with the same
medicines. And lastly, because there will alwaysnbes elderly patients who qualify
for a treatment review.
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»  Treatment reviews with the GP should ideally becagganied by consultations with
the patient (chapter 4). Patients also have wornlewmformation about their
knowledge and actual use of prescribed medicineas @MC (over the counter)-
medicines. By means of patient consultations kndgdeand motivation for use of their
medicines can be optimisé&™°

Responsibilities of health care professionals

Different health care professionals working with dienes can help to prevent drug-
related problems in the elderly by performing diéfiet activities. In textbox 1 some
examples of such activities are shown.

Extra attention should be given to each first griepion of a new medicine, clear
information should be given by the prescriber (wisyng this medicine, how to use this
medicine, is this medicine for incidental or chmnise, are there side effects to be
expected etc.). In the pharmacy basically the safoemation should be repeated. When a
medicine is intended for chronic use attention $sthdae given to the second time a
medicine is dispensed at the pharmacy. At this tineepatient has some experience with
the use of this particular medicine and will be enamterested in extra information and
probably does have some questions about the medicin

Problems can emerge when repeat prescriptions carginued without proper
monitoring®. Treatment reviews can help physicians to reaspes®dically whether
repeat prescriptions are still necessary and whetlosages still are suitable for the
particular patient. Furthermore they can help teuea that regular checks to monitor the
effectiveness and safety of repeat prescriptionpendormed (e.g. by measuring blood
pressure, potassium level etc.).

Moments with a high risk of drug-related problerase hospital admission and
discharge. In most hospitals a pharmaceutical feaqp®int is active. Pharmacy assistants
working at these transfer points are in most insarresponsible for identifying current
medicine use for patients being admitted to thepitalsand furthermore they also play a
key role in the communication about discharge piesons.

The responsibilities of different health-care pssionals concerning medication safety
should be described in a National Primary care dboltation Agreement (Landelijke
Eerstelijins Samenwerkings Afspraak = LESA). In saathocument all points of attention
considering this particular subject are highlightkdlocal settings (e.g. pharmacotherapy
audit meetings) agreement should be reached comgjdée responsibilities and practical
performance of the tasks related to this subject.
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Textbox1 Responsibilities of different health care professionals in primary care considering medication
safety in the elderly

Health care professional Activity Activity aimed at diminishing
Pharmacy assistant Check for problems associated with User related problems
practical use of medicines
Synchronise repeat prescriptions User related prnosl

Offer administration aids when necessary  Usereadlatoblems
Provide extra information in case of a | User related problems
first or second prescription

Assisting in performing medication Prescription related problems
surveillance
Pharmacy assistants at Improving communication between User and prescription related problems
pharmacy transfer point in | community pharmacy and hospital
hospital pharmacy at hospital admission and
discharge

Pharmaceutical consultant Perform patient consaoitat(for patients User and prescription related problems
on plain pharmacotherapy)

Community pharmacist Medication surveillance Prescription related proide
Perform patient consultations User and prescriptidaied problems
Perform treatment reviews Prescription related igmob

GP assistant Be alert when elderly indicate having | User related problems

problems with practical use of medicines
Assisting monitoring repeat prescriptionsPrescription related problems
(perform regular checks when necessary)
Practice nurses Provide information when prescribing a| User related problems
medicine for the first time
Monitor repeat prescriptions for their Prescription related problems
specific area of treatment (perform
regular checks when necessary)

General practitioner Provide information when prescribing a| User related problems
medicine for the first time
Perform treatment reviews Prescription related lemob

Monitor repeat prescriptions (perform | Prescription related problems
regular checks when necessary)
Discussing need for repeat prescription Prescnpttated problems

Nowadays more and more outpatient pharmacies apithtss are opening and they
dispense medicines to patients who are being digedaFurthermore, special pharmacies
for night and weekend hours are opening, they gewedicines and pharmacy services to
the patients after closing hours of their regulammunity pharmacy. A recent
development is the dispensing of some specialistiemes by only one pharmacy in the
Netherlands. It is critical to have good communaratetween these types of pharmacies
and the community pharmacy of the particular patsrout the medicines being delivered
and about dosage changes in medicines already Usedost areas communication is
realised by means of computer networks or commgdrmessages in a secured system,
but in other instances, especially when commurooaits necessary beyond a certain
region, communication is arranged by means of fagostal messages. This is a second-
best solution because messages can get lost and hedication surveillance can become
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suboptimal. Probably such problems will be solveldew the nationwide computerised
pharmaceutical register is implement®dbut until then community pharmacists should
take the responsibility to keep the pharmaceutiegister of their patients up to date.
Medicines not delivered in the own pharmacy shdutdentered in the pharmaceutical
register to maintain medication safety. On the ottand, when dispensing medicines to a
patient not registered in a particular pharmacys tblhould be communicated to the
community pharmacy in which the patient is regetie(with consent of the patient). The
patient also has his own responsibility, of coumehis respect. When the patient orders
medicines on the internet and gives no completermdtion about his medical and/or
pharmaceutical record no optimal medication sulaete can be performed. This is also
the case when patients do not give consent to @a@enelssage to their own pharmacy.

Policy implications

In the Netherlands, as well as in other Europeamiies, the population is ageing. When
people are getting older they suffer from more akss for which medicines should be
used. This high number of medicines used by therlids responsible for high expenses.
Because of deterioration of body functions (exgerliand kidney) elderly are more prone to
drug-related problems. Side effects, drug-diseasd drug-drug interactions and
hospitalisation caused by use (or non-use) of nmelcare responsible for healthcare
problems associated with even higher expenses. égaestly, pharmacotherapy for
people using high numbers of medicines, especialiyhe elderly, should be monitored
extensively. This can be done by means of regrgatment review. A small minority of 5-
15% of the health-care professionals included instudy felt that a financial fee would be
needed to compensate for the additional time spenperforming treatment reviews. It
seems that the majority of GPs and pharmacistaided in our study found it a self-
evident part of their professional quality standarout we do not know whether this is a
proper representation of all GPs and pharmacidfseriNetherlands. Treatment reviews are
still an extra service in The Netherlands thatdsyet part of routine practice everywhere.
Rewarding the performance of treatment reviews iwithe upcoming new rewarding
system for pharmacists may encourage health cafegzionals to take up this activity.

In the Netherlands the role of pharmacists has@#e from just dispensing medicines
to guiding pharmacotherapy, and this role will et develop towards a patient-centered
approach. The community pharmacist has recently bleeluded in the Dutch law on
Medical Treatment (“Wet Geneeskundige Behandel éamdromst”). According to this
new law good pharmacotherapeutic treatment is eedh@sponsibility of physicians and
pharmacists. Performing treatment reviews joiny e considered as one way to reach
this goal. When the pharmacist has this shareansdpility for good pharmacotherapeutic
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treatment, different financial fees should be atefor performing quality improvement

tasks such as treatment reviews, patient consuigtor elaborate information about a
medicine when dispensed for the first or secone tima particular patient. A rewarding

system that differentiates according to the efforégle, replaces the current fixed financial
fee for each prescription that is dispensed indepethy of the activities related to that

dispensing.

Recommendationsfor further research

Although we decided to focus our research projatttlee improvement of geriatric
prescribing, and hence did not study interventainsed at user-related problems, we think
that the number of user-related problems shouldedse as well. To study how both user-
and prescription-related problems can be diminishstidies considering clinical
medication reviews should be performed. A clinicakdication review involves a
complete treatment review (with the GP) supplentritg a patient consultation. In
clinical medication reviews, medicines are not exemt in isolation but considered in
context of the patient’s condition and the way theg their lives. This means listening to
the patient’s views and beliefs about their medisjireaching an honest understanding of
their medicine taking behaviour and taking full @act of their preferences in any
decisions about treatment. Involving patients adgnpes in such a review will lead to
informed agreement about medicine use, leadingettebunderstanding and adherence,
this principle is also known as “concordance” andlready being used in other areas of
health-care.

When such a study is performed it should includte@me measures at the level of the
patients themselves, to measure the clinical caresemgs in terms of health status, health
related patient satisfaction, numbers of falls,cfional status, hospital admissions and
mortality rates. Such studies should include lapggulations of the elderly because
medication is just one of the parameters that @mfaes these clinical outcome measures.
These kinds of studies have already been carriedoothome-based interventions after
hospital admissions to prevent readmissforiand variable and unexpected results were
seen.

Drug induced hospital admissions are seen frequamid, as we have seen in our
introduction, a small number of drug classes igpaasible for more than half of these
admission¥#?® A number of researchers have studied risk faceleted to these drug-
related hospital admissici€®. Further research considering risk factors ankimisdels
for all kinds of frequently seen drug-related htspadmissions should be performed.
When these risk models are known they should bd tsedentify patients at increased
risk of hospitalisation. To implement these risk dals in daily practice feasible
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implementation programs should be offered. Uptakeisk factors in pharmacy and
general practice systems should be preferablegs$iple).
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Summary

This thesis is aimed at improving medication safetythe elderly. In our introduction
(chapter 1) the rationale of our study is descrilwd give an impression of the problems
associated with ageing of the population and tlkeeasing numbers of medicines used by
these elderly. The elderly using multiple medicinedl experience problems by the
practical use of medicines and probably improvenmergharmacotherapy can be made.
Furthermore we focussed on medication reviews, hickvcomplete pharmacotherapy is
being screened and points of attention are higtdah

Part | Problems

In chapter 2 we describe our study in which we wdno investigate the type, number, and
clinical relevance of practical problems using noews self-reported by home dwelling

elderly on polypharmacy. Furthermore this study aased at developing a risk-model to

identify elderly drug-users at risk of user-relapgdblems.

The study was a cross-sectional study conductezhgrd86 home dwelling elderly on
polypharmacy X 75 years> 4 medicines) in the Netherlands. The user-relatetllems
found were divided into problem categories and sgbently a pharmacist and a general
practitioner classified the problems into thosehwitiw and those with (potential) clinical
relevance. Factors possibly associated with praobl@roth for all and relevant problems)
were identified, and subsequently tested in muliata models using logistic regression.

In this study 398 user-related problems were ofeskin 189 patients (66% of all
participants). After classification of user-relatptbblems only 26 % appeared to be of
potential clinical relevance (26% of all participgdda When including clinical relevance a
shift in predominantly present problem categorgeshserved. Furthermore, the risk model
for problems with potential clinical relevance aains more factors than the model which
considered all problems. Factors associated witarnpial clinically relevant problems are
emotional or physical problems interfering with isbdife, communication skills (vision
and hearing), using tablets that have to be dividesing inhaled medicines, and the
number of medicines used.

Out of this study we concluded that although ustated problems are seen in about
two-thirds of the participants, in only one out folur participants the problems were
considered to be of potential clinical relevancetiVihclusion of clinical relevance, other
problem categories become more dominant. A moreifspeisk model is designed to
select elderly patients that are most likely to engoroblems in need of more urgent
intervention.
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In chapter 3 we describe our study aimed at detémm nature, volume and clinical
relevance of prescription-related points of attamtin the elderly. This was studied by
means of an in depth analysis of pharmacotherapy logultidisciplinary expert panel
consisting of general practitioners, geriatric $alests, clinical pharmacists and
community pharmacists. Pharmacotherapy of 102 hdwedling elderly on polypharmacy
(> 75 years, using 4 medicines continually) living in the Netherlanglas included in this
in depth analysis and was studied by means of adwod consensus method.

We saw that in pharmacotherapy of almost all &d@8%) prescription-related points
of attention could be identified. Points of attenticould be identified in prescribed
medicines concerning 94% of all elderly, thirty gent of these points of attention were
considered to be of direct clinical relevance. I¥6of all patients a medicine could be
added to improve pharmacotherapy, 25% of thesecipgsy omissions were considered
to be of direct clinical relevance.

From these results we concluded that the regutafopnance of treatment reviews
should be part of routine in primary care as itdgesignificant numbers of prescription-
related points of attention. Although not all pmgstion-related points of attention were
considered to be of direct clinical relevance palints of attention do ask for a signal to the
prescribing physician.

In chapter 4 we describe a composite screeningdomedication reviews. The regular
performance of medication reviews is prominent agnthre methods that are advocated to
reduce the extent and seriousness of drug-relatddegms, such as adverse drug reactions,
drug-disease interactions, drug-drug interactiomkug ineffectiveness and cost-
ineffectiveness. Several screening tools have degaloped to guide practising healthcare
professionals and researchers in reviewing the caédn patterns of elderly patients, but
each of these tools has its own limitations. Irs tthapter we describe a wide range of
prescription-related, treatment-related and patielasited issues that should be taken into
account in the implicit reviewing of medication fgahs. A broad selection of concrete
examples and references that can be used as ba#ie fexplicit screening of medication
patterns in outpatients is also offered.

In chapter 5 we describe our study in which we isaiddrug-induced
hypoglycaemia. In this study we wanted to determtine incidence of drug-induced
hypoglycaemia caused by different kinds of bloagcgke lowering drugs. Furthermore we
tried to identify a risk-model for the occurrencktbese drug-induced hypoglycaemia.
Hypoglycaemic events were seen in 1 out of 12 peiduring the study perio@he risk
was four times higher in insulin users with or witih oral agents (39.11 and 39.04 per
1000 person years respectively) than in users umnhg oral antidiabetics (9.88 per 1000
person years). In the multivariable analyses tdisesolin and renal impairment remained
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significant for all users of hypoglycaemic ageriietfi associated with an increased risk).
Use of tolbutamide (associated with a decreasdd asd use of medicines having an
influence on CYP2C9 (associated with an increastd remained significant for users of
sulfonylurea derivatives. Because insulin usersaareigher risk for hypoglycaemia than
users of oral antidiabetic drugs it seems partrtulelevant that elderly insulin users can
adequately recognize and rectify upcoming hypogiyua events. As the risk of
hypoglycaemia is also greater in elderly userslibiegclamid than in users of tolbutamid,
the latter sulphonylurea derivative is the drugcbbice in this drug class. Finally, more
attention should be paid to interactions betwedphsunylurea derivatives and CYP2C9
modifying drugs (such as co-trimoxazole).

Part 11 I mprovement of medication safety

In chapter 6 we studied the process of treatmesewe We determined which procedure
for treatment reviews (case conferences versustewrifeedback) results in more
medication changes, measured at different momerisie. Another goal of this study was
to determine the costs and savings related to ancghtervention. This was done by means
of a cluster controlled trial in primary care. Tweant reviews were performed by 28
pharmacists and 77 general practitioners (GPs) esomgy 738 elderly people on
polypharmacyX 75 yearsz 5 medicines). In one group pharmacist and the &R pned
case-conferences on prescription related problams,in the other group, the pharmacist
passed the results of a treatment review on té&teas written feedback. We counted the
medication changes following clinically relevantoenmendations and calculated the costs
and savings associated with the intervention abuartimes.

In this intervention study we saw that signifidgninore medication changes were
initiated (42 vs 22p = 0.02) in the case-conference group. This diffeeeis also present
6 months after the treatment reviews (36 v9£90.02). Nine months after the treatment
reviews, the difference lost significance (33 vspl® 0.07). Additional costs in the group
with case conferences seem to be covered by tiglgligreater savings in this group.

Out of this study we concluded that performin@tneent reviews with case conferences
leads to greater uptake of clinically relevant raotendations. Extra costs seem to be
covered by related savings. The effect of the vetion declines over time, so performing
treatment reviews for the elderly should be integtan the routine collaboration between
GP’s and pharmacists.

In chapter 7 we looked further into the processtretment reviews, we aimed to
describe the feasibility of two methods for treattneview (results were given to the GP
either in case-conferences or in written feedbaakd, to determine if and how the process
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of treatment review can be improved. This was stlidhly means of written questionnaires,
structured telephone interviews, and analysis oioua features of the treatment reviews
that were recorded during the intervention study.

In this process evaluation we found some diffeesrimetween both intervention groups.
The pharmacists in the case-conference group mame mecommendations to the GPs
(non significant). Significantly more recommendasowere identified by the pharmacists
themselves in the case conferences group. Health-gaofessionals accepted an
intervention with personal contact in case confeesnbetter than an intervention with
feedback in writing. They were more positive abtlwe process of treatment review
presented personally, although there were not aveaymany medication changes as they
had hoped for. They also had concrete suggestarnsproving the intervention, such as
using a combination of written feedback and caseferences, and reserving the case
conferences for the most complex cases. From tioisegs evaluation we concluded that
treatment reviews for the elderly in primary care #easible, although improvements in
the process for treatment review can be made.

Chapter 8 concludes this thesis. In this chapiefindings and considerations regarding
the studies as performed for this thesis are dsstlisFrom our studies we can conclude
that the elderly are suffering from user- and pipsion-related pharmaceutical care
problems. Furthermore, we saw that performing tneat review leads to a decrease in the
number of prescription-related problems. Becauseasitive findings in our studies we
recommend performing treatment reviews for therglda primary care. For patients with
complex pharmacotherapy feedback should be givease-conferences, for less complex
patients feedback can probably be given in writing.

Because user-related problems were also seeneftguwe think that treatment
reviews ideally should be supplemented by a mediaonsultation with the patient
(clinical medication review). Because the combifi@an is even more labour-intensive,
we think that pharmacists should start performirgatiment reviews with the GP, when
this becomes common practice patient consultatanse supplemented.

Because no studies regarding clinical medicatewiew in the Dutch primary care
system are performed yet, we recommend to studyeffieetiveness of these reviews. In
such a study outcome measures at the level ofatrenps themselves should be measured.
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