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BACKGROUND

Inappropriate prescribing is highly prevalent in older people 
and has become a global healthcare concern because of its association 
with negative health outcomes including adverse drug events (ADEs), 
hospitalization, mortality and healthcare resource utilization and wastage.

Patients receive medications appropriate to 
their clinical needs, in doses that meet their 

own individual requirements, for an adequate 
period of time, and at the lowest cost to them 

and their community.
WHO, 1985

The appropriate prescription of medication should “maximize efficacy
and safety, minimize cost, and respect patient’s preferences”.



The primary objectives of the study are

 the retrospective evaluation of rates of indicators of appropriate prescribing (standardized

drug-, disease- and patient-related process indicators), using Regional administrative

demographic and pharmaceutical prescription databases

 the assessment of the effectiveness of informative and/or educational interventions

addressed to general practitioners and their patients, aimed at improving prescribing quality

and promoting proper drug use.

Intervention effectiveness will be assessed measuring the variation in rates of inappropriate

prescription indicators (ΔPIP).

EDU.RE.DRUG project: AIMS



METHODS - Flow Chart

Study design
Multi-centre, open-label, 
parallel-arm, controlled, 
pragmatic trial directed to 
general practitioners and their 
patients.

Study population
The study population is 
composed by all GPs and all 
their adult patients of Lombardy
and Campania. 
The analysis focuses on elderly
(over 65 years). 



Explicit (criterion-based)

• developed from literature reviews, expert 
opinions, consensus techniques

• lists of drugs, drug-classes, dosages (drug/disease 
specific)

• applied with little/no clinical judgement
• regular updates needed
• country-specific adaption necessary
• e.g. tools: Beers, McLeod, START&STOPP, PRISCUS

Indicators of appropriateness

You can't manage what you can't measure

Implicit (judgement-based)

• rely on expert professional judgement
• focus on the patient, address entire medication 

regimen (patient specific) and clinical individual 
context

• time consuming
• e.g. tools: MAI, PAI, Lipton Criteria



GPs’ performance indicators

• Under/overprescribing of selected drugs or drug
classes, estimated as percentage of patients on
treatment and as amount of DDD per 1000 ab die:

PPIs
ACE-inhibitors
Angiotensin receptor blockers
Statins
Antibiotics
SSRIs
SNRIs
Anti-asthmatic drugs

• General characteristics of prescription behavior

• Polytherapy



• Drug–Drug Interactions (DDIs), defined as ‘‘two or
more drugs interacting in such a manner that the
effectiveness or toxicity of one or more drugs is
altered’’, are preventable medication errors
associated with serious adverse events and death

• the prevalence of potential DDIs among ambulatory
patients can be investigated by examining administrative
databases (MediRisk)

• All drug interactions are classified according to two
parameters:

-clinical relevance that takes into account
potential clinical outcomes, and the type, quality,
and relevance of supporting clinical data (A, B, C, D)
-pharmacological documentation (0, 1, 2, 3, 4)

Potential DDIs



• Therapeutic duplication (TD) is defined as prescribing and dispensing of two or more drugs from
the same therapeutic category such that the combined daily dose puts the patient at increased risk
of adverse drug reactions without additional therapeutic benefits.
TD has no clinical benefit and only results in waste of medications, adverse drug reactions, reduced
patient safety and excess healthcare costs.

Therapeutic Duplication

• To evaluate this indicator we check for
therapeutic duplication between drugs by
cross referencing the ATC codes
(Anatomical Therapeutic Chemical codes)
as defined by the WHO.



List of PIM (Italian harmonization)

Beers Criteria
updated in 2015 

by American 
Geriatric 
Society

STOPP 
(Screening Tool of 

Older People’s 
Prescriptions) 

updated in 2014 

EU(7)-PIM List
European list of 

potentially inappropriate 
medications for older 

people (2015)

LIST OF POTENTIAL INAPPROPRIATE DRUGS 
FOR OLDER PEOPLE IN ITALY:

Among 288 original drugs, 192 are in commerce 
in Italy and 123 are reimbursed by Italian 

National Health Service



Anticholinergic or Sedative Burden Scores



• Drugs with anticholinergic properties are frequently used in older people despite their high potential of precipitating central 
and peripheral adverse events. These events can include constipation, heat intolerance, dry eyes, dry mouth, tachycardia, 
urinary retention, forgetfulness, agitation, paranoia, and delirium, among others. 
A rating scale to quantify anticholinergic burden could be useful to those providing care to elderly patients to guide 
interventions to reduce the risk of anticholinergic-induced adverse events. 

1. Weighted Scales:
•Anticholinergic Cognitive Burden Scale (ACB) in which drugs are rated in an ordinal fashion from 0 to 3, with 0 
signifying no known anticholinergic activity (AA) and 3 signifying marked AA. Scores of all the medications a 
subject receives are then summed to determine a total score. Patients with ACB score ≥ 3 have increased risk of 
cognitive impairment compared with non-users of anticholinergics (ACB score = 0).
•Anticholinergic Risk Scale (ARS)
•Anticholinergic Drug Scale (ADS)

2. Scales Using Standardized Dose:
•AC component of the Drug Burden Index (DBI-ACh)
•Summated Anticholinergic Medication Scale (SAMS)

-Modified from 2012 Beers Criteria
-Corresponds with 2015 Beers Highly AC List

Anticholinergic Burden Score



• The Sedative Load (SL) Model was developed by reviewing the summary of product characteristics for all drugs
available in Finland from 1998 to 2001 (Linjakumpu et al. 2003). The model was developed to represent a
comprehensive classification of all drugs on market and to include also drugs for somatic disorders.

• All drugs are classified into 1 of 4 groups based on their sedative potential:
-Group 1 (primary sedatives, 40 drugs) included only psychotropics were assigned a sedative rating of 2.
-Group 2 (drugs with sedation as a prominent side effect or preparations with a sedating component, 80

drugs) included many drugs for somatic disorders. They were assigned a sedative rating of 1.
-Group 3 (drugs with sedation as a potential adverse effect, 220 drugs) included the major medicinal

categories, and only drugs for somatic disorders.
-Group 4 (drugs with no known sedation). Drugs in groups 3 and 4 were not assigned a sedative rating.

• Only regularly used drugs are considered when calculating sedative load.

• Sedative load was calculated by summing the sedative rating for each drug in a person’s medication regimen,
according to the following formula:

Sedative Load Model



METHODS – Data managementMETHODS – Data sources

Demographic and 
administrative data 
of over40 residents 
who receive NHS 
assistance

Outpatient 
prescriptions for 
drugs dispensed 
and reimbursed by 
the NHS

Data Anonymization



RESULTS

205

661
744

794

Lecco Bergamo Napoli1 Napoli2

General Practitioners working in 2016 

LHU LHU Population Prescriptions in 2016

Bergamo 1.108.298 7.072.098

Lecco 339.254 2.125.844

Tot Lombardy 1.447.552 9.197.942

Napoli 1 Centro 1.032.705 11.772.353

Napoli 2 Nord 1.052.947 10.861.379

Tot Campania 2.085.652 22.633.732



RESULTS
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RESULTS 

Number of drugs 1-4 5-9 ≥10

Lecco
40-64 years 53,6 7,2 0,6

Over 65 years 47,5 34,2 6,3

Bergamo
40-64 years 55,4 8,0 0,8

Over 65 years 46,3 37,0 8,9

Napoli 1
40-64 years 49,9 19,2 4,1

Over 65 years 28,0 43,2 22,6

Napoli 2
40-64 years 53,0 22,5 4,7

Over 65 years 25,2 40,1 23,5

Polytherapy % of elderly on treatment
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RESULTS

DDD/1000 ab * die
40-64 years  

DDD/1000 ab * die 
Over 65 years

36,46 45,77
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RESULTS

Elderly

Inappropriateness of prescribing 
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 The prescription of potentially inappropriate drugs in adult patients is widespread, with some
remarkable geographical differences

 It is necessary to implement local strategies to improve the rational use of drugs, including
information/education for healthcare professionals and for the public from independent sources
and the identification of therapeutic areas most affected by inappropriate prescribing, in order
to establish priorities for action, focus efforts and optimize the scarce resources available

CONCLUSIONS

• enhancing safe prescribing practices
• reducing costs associated with inappropriate/unnecessary prescribing

• optimizing healthcare resource utilization and wastage



Thanks for your 
attention!


