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Background: The use of potentially inappropriate medication (PIMs) is frequent in nursing homes (NHs), and
leads to worsened health outcomes for their residents. Numerous initiatives to curb their use have been laun-
ched. Most studies of PIMs use in NHs, however, focused on their prevalence, and provide few insights on the
evolution of their use.

Objective: The objective of this analysis is to measure the evolution of PIMs use in the nursing NHs of western
Switzerland taking part in an integrated pharmacy service (IPS).

Methods: Drug consumption data from 166 NHs were collected for 2014 to 2018, through the monitoring of the
IPS. These data were cross-referenced with validated PIMs lists (Beers’ list and Norwegian General Practice-
Nursing Home, NORGEP-NH) to compute the number of potentially inappropriate defined daily doses per
average resident (DDD/res) in each NH. Linear mixed-effects models were used to assess the evolution of PIMs
use over time, following the NORGEP-NH classification of PIMs and the drug classes involved.

Results: In 2018, the number of DDD/res was 7.3 (SD 1.9); of those, 2.2 (SD 0.8) were potentially inappropriate.
Psycholeptics, psychoanaleptics and antihypertenseives were the most-used PIMs. Between 2014 and 2018, the
number of potentially inappropriate DDD/res decreased by 0.03 per year (Clos [—0.05; —0.01]).

Conclusions: This study complements others that focused on the prevalence of PIMs use in NHs. The statistically
significant reduction in the use of PIMs is an encouraging sign, but is probably not clinically meaningful for NH
residents. With the growing concerns of the potential harms of these drugs, more specific interventions and
implementation strategies need to be developed to help clinicians further reduce their use in NHs.

Introduction estimate the prevalence of PIMs among NH residents at between 43%
and 88%,”” depending on the setting and methodology. Similarly, a
2019 study found that between 59% and 79% of Swiss NH residents
received at least one PIM every quarter, depending on the criteria used
to define PIMs.® The use of PIMs by NH residents is associated with
negative health outcomes such as falls,” fractures,'® greater risks of
hospitalization and higher hospitalization costs,” ' and a lower quality
of life.*

In an effort to curtail the use of these potentially harmful drugs,

Context

Elderly persons living in nursing homes (NH) are among the frailest
members of our societies: their health status is among the lowest, their
life expectancy among the shortest, and they are often prescribed some
of the heaviest load of medicine.** Physiological changes due to aging
makes them more susceptible and more sensitive than younger adults to

adverse drug reactions.’

A significant proportion of these NH residents receive potentially
inappropriate medications (PIMs), drugs whose associated risks out-
weigh the potential benefits for the elderly patients’: a 2016 meta-
analysis found that around half of NH residents worldwide are pre-
scribed PIMs, with slight regional differences.” Recent European studies

various PIMs lists'®'? have been published since the seminal Beers’
list," including its multiple updates by the American Geriatrics So-
ciety.">'® Some of the most recent ones include a new concern: the
need for a specific attention to reevaluating, or deprescribing, long-
term use medicine.'”'® One such list, the Norwegian General Practice —
Nursing Home criteria (NORGEP-NH),'” includes “Deprescribing
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criterias”, emphasizing the need to reassess long-term treatment of NH
residents with drugs such as bisphosphonates, urinary spasmolytics,
and antidepressants.

Most epidemiologic analysis of the use of PIMs in NHs are cross-
sectional studies of their prevalence.” '?~?! While these evidences are
extremely valuable, both for clinicians and policy-makers, they capture
only part of the picture, as they do not take into account the amount of
drug received over time, nor the doses used, which are both important
parameters. Indeed, receiving one inappropriate drug at a low dose for
a short time is less likely to cause harm than the same drug taken at a
higher dose or for a longer time. In addition, these studies provide few
insights into the evolution of PIMs use over time. Thus, we aimed to
provide a more nuanced picture on the use of PIMs in NHs of western
Switzerland, by using a longitudinal data set and taking into account
the amount and dose of PIMs used.

Objectives

Using drug consumption data collected for the monitoring of an
Integrated Pharmacy Service (IPS), the goals of this study are to
quantify the use of PIMs in NHs of the cantons of Vaud and Fribourg,
and analyse its evolution over five years. Analysis of the evolution of
subgroups of PIMs, as categorized by NORGEP-NH, and according to
the Anatomical Therapeutic Chemical (ATC) classification, will also be
performed.

Methods
Local context and data sources

In Switzerland, about 15.7% of the population aged 80 and over
resided permanently in a NH in 2018 (average age of residents: 84);
71.4% of residents are women, and 32-45% of the residents were ad-
mitted to NHs from hospital.”> The NHs provide long-term care in-
cluding nursing care services. Medical care is usually provided by local
primary care physicians, supported by a network of specialists, parti-
cularly in psychogeriatrics and palliative care. Entry prescriptions, in-
cluding from hospital discharge, are not systematically reviewed with
the goal of reducing PIMs use.

An innovative interprofessional pharmaceutical service (IPS) was
implemented in 2002-2018 in the canton of Fribourg (42 NHs, both
French- and German-speaking), resp. since 2010 in the canton of Vaud
(about 140 NHs, French-speaking), two of the 26 Swiss cantons. This
service is based on interprofessional collaboration between pharma-
cists, physicians, and nurses, with the goal of optimizing the efficiency
and safety of drugs use in the NH.*>** The volume and price of drugs
used in the NH are evaluated each year by the pharmacist, then dis-
cussed with the other involved clinicians in light of the relevant sci-
entific literature and clinical guidelines, using quality circles metho-
dology. These quality circles result in local prescribing consensus,
internal to the NH; although they are not publicly available, some may
address PIMs use.

A centralized monitoring system assesses the effects of the IPS and
suggests improvements, with NH pharmacists required to provide
complete drug consumption data every year. Drug consumption data in
NHs were provided for this analysis by the monitoring of the IPS; data,
aggregated at the NH level, consist of the designation of the product,
Swiss therapeutic product code, and number of packages used. The
number of days spent by residents in each NH every year was also
provided. No data on the indication of treatment were available, nor
health-related information on the NH residents; no data on individual
residents were collected for this analysis.

Linkage to the ATC/DDD system

Using the 2019 ATC classification,” these data were linked to the
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Defined Daily Dose (DDD) of their active ingredient. The DDDs, defined
by the WHO Collaborating Centre for Drug Statistics Methodology
(WHOCQC), represents “the assumed average maintenance dose per day
for a drug used for its main indication in adults”. DDDs are not re-
commended or target doses, especially not for elderly patients in which
typical doses are lower than for younger adults, but rather a means to
enable and standardize research and monitoring by allowing the use of
different drugs to be compared.”

ATC codes or specific administration routes for which no DDD was
defined were assigned one by the investigators. Most of these refer to
drug combinations; in that case, a main active substance was selected
by the investigators, and its DDD was assigned to the association (e.g.
ATC code A10BDO2 (metformin and sulfonylureas) was assigned the
DDD of metformin). For non-association ATC codes lacking a DDD, it
was defined as the minimum daily dose recommended by the manu-
facturer for adults. The list of investigator-assigned DDDs is available in
Table Al.

ATC codes and products exclusion

Some ATC codes were excluded from analysis, as a DDD proved
impossible to compute (e.g. Emollients and protectives, ATC code D02)
or was not applicable (e.g. Vaccines, J07). Specific products used in
NHs were excluded because they could not be assigned an ATC code
(e.g. alternative medicine products), or because no dosing information
were available (e.g. some pharmacy-compounded products). Complete
lists of excluded ATC codes and products, including exclusion reason,
are available in Table A2 and Table A3.

PIMs classification

Two validated PIMs lists were combined for the classification of
drugs: the American Geriatric Society 2015 Updated Beers Criteria
(Beers list),"> and NORGEP-NH.'” The Beers list was chosen for its large
use in research and clinical practice (the updated AGS 2019 Beers list
was not available at the time of analysis),lb and NORGEP-NH because it
is, to our knowledge, the only one specifically designed for use with NH
residents in Europe.

Following NORGEP-NH's classification, drugs present in either list,
as single drug or in combination, were classified as Avoid or Reevaluate.
Drugs present in the NORGEP-NH “Regular use should be avoided”
category or in the Beers list with an “Avoid” recommendation were
classified as Avoid. Drugs in the NORGEP-NH “Deprescribing criteria”
or present in the AGS 2015 Beers list with a recommendation to avoid
use in specific circumstances (e.g. nitrofurantoine, “Avoid in in-
dividuals with creatinine clearance < 30 mL/min or for long-term
suppression of bacteria”) were classified as Reevaluate.

The NORGEP-NH criteria “Drug lowering blood pressure” is open to
interpretation; we applied it to all antihypertensive drugs (ATC C02),
low-ceiling diuretics (CO3A & CO03B), calcium-channel blockers (C08),
renin-angiotensin system blockers (C09), and their combinations, but
not to beta-blockers (C07) or peripheral vasodilatators (C04), as these
are not frequently used to lower blood pressure, but rather for con-
gestive heart failure or angina pectoris. The Beers list criterion “Insulin,
sliding scale” was not included in the analysis, as it could not be as-
sessed given the data at our disposal. For the same reason, the following
NORGEP-NH criteria were excluded from analysis: “Combinations to
avoid”, “Any preventive medication”, and “Regular use of hypnotics”.
Hypnotics (benzodiazepine) use is, however, addressed by the relevant
Beers’ list criteria.

The ATC codes assigned to each category and corresponding criteria
from the Beers’ and NORGEP-NH lists are found in Table A4.

Data analysis

All drugs were assigned an ATC code, a number of galenic units, a
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dose per unit, and a route of administration. For transdermal patches, as
the amount of active ingredient in each patch is greater than the dose
delivered, the dose per galenic unit was set as the dose delivered during
the recommended application time.

Each line with an ATC code meeting a criterion in the combined
PIMs list was classified according to this criterion's category (either
“Avoid” or “Reevaluate”).

The number of DDD per average resident (DDD/res) for each line
was computed using the following formula:

(number of boxes used)-(number of units per box)-(dose per unit)

(DDD according to ATC code and administration route)-(days spent in the NH during the year)

Dividing the toal amount of drug used in the NH by the DDD gives
the total number of DDD for a year; further division by the number of
days spent by all residents in the NH gives the daily amount per average
resident.

The evolution of the number of DDD/res was analyzed using linear
mixed models with the year as independent variable and the NH as
clustering variable, with random effects on the slope and intercept.
Adherence of the data to the underlying hypothesis of the model
(homoscedasticity, normal distribution of residuals) were verified by
visual inspection of the relevant plots. The 5% significance level was
considered.

Data were stored in MariaDB v10.1.36 (MariaDB Corporation Ab,
Espoo, Finland), and computation of the number of DDD/res were done
using Microsoft Excel PowerPivot (Microsoft Corporation, Redmond
WA, USA). All statistical analyses were performed in Stata v16
(StataCorp LLC, College Station, TX, USA).

Ethical considerations and reporting

As no individual resident data were used in this analysis, no ethical
approval was necessary under the applicable Swiss laws. This article
was prepared following the RECORD-PE statement.*®

Results

Data concerning 166 NHs caring for geriatric patients with or
without cognitive problems were provided by the IPS monitoring. NH
characteristics and data availability are presented in Table 1. Not all NH
had data available for each year, either because of their creation, clo-
sure or merger of NHs, or their entry in their respective IPS during the
study period. Data from 37 NHs were excluded in 2018, because they
participated in a clinical trial of deprescribing interventions specifically
targeting PIMs (see clinicaltrials.gov/ct2/show/NCT03688542, 19
NHs), or because data were not available for the whole year (18 NHs).

In 2018, the median number of DDD/res (without regard for ap-
propriateness) was 7.3 (SD 1.9) (see Table 2). Linear mixed modeling
shows a yearly increase of 0.09 DDD/res between 2014 and 2018 (Clys
[0.03; 0.14]) (see Table 3).

Use of potentially inappropriate DDDs and evolution since 2014

In 2018, the median number of potentially inappropriate DDD/res
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was 0.3 (SD 0.3) for the Avoid category, and 1.9 (SD 0.6) for the
Reevaluate category (see Table 2). There were important variations
between NHs, with the values for the Avoid and Reevaluate categories
ranging from 0.0 to 3.2, respectively 0.6 to 5.8, DDD/res.

Linear mixed modelling shows a reduction in the use of PIMs be-
tween 2014 and 2018, with 0.03 fewer potentially inappropriate DDD/
res for each passing year (Clos [—0.05; —0.01]). Models for the in-
dividual Avoid and Reevaluate categories show a similar evolution,
with 0.01 (Clgs [—0.02; —0.00]), respectively 0.02 (Clgs [—0.04;
—0.01]), fewer DDD/res per year (see Table 3).

Table 1 shows that the proportion of NHs with a psycho-geriatric
mission changed between 2014 and 2015-2018; this could have an
influence on the results. Linear mixed modelling excluding the year
2014 shows a similar reduction in the number of potentially in-
appropriate DDD/res, both overall (—0.03, Clgs [—0.06; —0.01]) and
for the individual Avoid category (—0.01, Clgs [—0.02; —0.00]), and a
similar trend towards reduction for the Reevaluate category, although
without reaching statistical significance (—0.02, Clgs [ —0.04; 0.00]).

ATC classes involved and evolution

ATC classes contributing the most to the Avoid category in 2018 are
the Psycholeptics (ATC NO5, consisting of Antipsychotics, Anxiolytics,
and Hypnotics and sedatives), with a median of 0.25 potentially in-
appropriate DDD/res, and Anti-inflammatory (ATC MO01), with 0.04
DDD/res. Psychoanaleptics (ATC NO6, mostly Antidepressants), Agents
acting on the renin-angiotensin system (ATC C09) and Drugs for acid-
related disorders (ATC A02) are the classes contributing the most to the
Reevaluate category, with respective medians of 0.47, 0.41 and 0.29
potentially inappropriate DDD/res (see Table 4).

Evolution of the use of the ten most used PIM-containing second-
level ATC classes was estimated between 2014 and 2018 (see Table 4).
Five of the ten classes see a statistically significant diminution, and four
other show no evolution. Only the ATC C10 category (Lipid modifying
agents, which includes statins) show a statistically significant increase.

Discussion

The high number of DDD/res found in this analysis, both for PIMs
and non-PIMs, are consistent with the other data on drug use by NH
residents found in the literature: the analysis by Schneider at al. found
high prevalence of both polypharmacy (85%) and PIMs use (79%)
among Swiss NH residents.® While not directly comparable with these,
our results show a similar high use of drugs by NH residents, with a
median number of 7.3 DDD/res, well above the common cutoff of 5
drugs per day for polypharmacy.

While a statistically significant diminution in potentially in-
appropriate DDD/res was observed, PIM use remains high in the NHs
studied, with 2.2 potentially inappropriate DDD dispensed to the
average NH resident every day in 2018. The reduction observed, 0.03
fewer DDD/res for each passing year, while a positive trend, can hardly
be considered clinically relevant. Variations between NHs were im-
portant, indicating that their populations may have different char-
acteristics, that their clinicians have different practices, or both.

Table 1
Nursing homes for which data were available in a given year, by mission.
2014 2015 2016 2017 2018
Total 105 148 156 159 128*

97 (65.5%)
26 (17.6%)
25 (16.9%)

Geriatrics
Psycho-ger.*
Mixed"

75 (71.4%)
12 (11.4%)
18 (17.1%)

101 (64.7%)
27 (17.3%)
28 (17.9%)

79 (61.7%)
24 (18.8%)
25 (19.5%)

104 (65.4%)
28 (17.6%)
27 (17.0%)

All data are n (% of column); NH: nursing home; *: psycho-geriatrics, care for geriatric patients suffering from cognitive disorders; * both Geriatrics and Psycho-
geriatrics mission; * 19 NHs excluded for taking part in a clinical trial of deprescribing interventions targeting potentially inappropriate medications, 18 because data

were not available for the whole year.
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Table 2

Defined daily doses per average resident.
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DDDs to reevaluate

DDDs to avoid or reevaluate

Year All DDDs DDDs to avoid

2014 7.1 ([3.6-12.5], 1.8) 0.4 ([0.1-1.7], 0.2)
2015 7.2 ([3.4-12.01, 1.7) 0.4 ([0.1-1.9], 0.2)
2016 7.3 ([3.4-11.5], 1.6) 0.4 ([0.0-2.0], 0.2)
2017 7.4 ([3.0-13.4], 1.8) 0.4 ([0.0-1.9], 0.2)
2018 7.3 ([2.7-12.1], 1.9) 0.3 ([0.0-3.2], 0.3)

2.0 ([0.7-3.6], 0.5)
2.0 ([0.9-3.6], 0.4)
2.0 ([0.94.2], 0.5)
1.9 ([0.3-4.0], 0.5)
1.9 ([0.6-5.8], 0.6)

2.4 ([1.0-5.4], 0.6)
2.3 ([1.1-5.6], 0.6)
2.4 ([1.2-6.2], 0.6)
2.4 ([0.6-5.91, 0.6)
2.2 ([0.7-8.9], 0.8)

All data are median ([range], SD); DDD: defined daily dose.

Table 3
Evolution of the number of DDD per average resident between 2014 and 2018.
Yearly change Clos p-value
All DDDs +0.087 [+0.033; +0.140] 0.001
DDDs to avoid —0.010 [-0.017; —0.004] 0.001
DDDs to reevaluate —0.022 [—0.039; —0.005] 0.011
DDDs to avoid or reevaluate —0.033 [—0.052; —0.013] 0.001

DDD: defined daily dose; Clgs: 95% confidence interval.

Specifically, the NH mission may have an impact on the use of PIMs, as
the results were slightly different when excluding the year 2014, in
which the proportion of psycho-geriatric NHs was lower than for the
2015-2018 period. These hypotheses should be the subject of future
investigations, aiming to better understand the clinical context in which
PIMs are or are not prescribed. Practices around admissions from hos-
pitals, or return after an hospitalization, could be of particular interest,
as it has been shown that patients discharged from hospital to long-term
care have a higher chance of PIM prescription than patients discharged
to the community.””

The reduction in DDD/res observed could be caused by a change in
the population of studied NHs between 2014 and 2018; however, data
from Swiss Federal Office of Statistics suggest that it is not the case: the
population living in these NHs did not significantly change between
these years regarding the age and sex of residents, or the time required
for daily care, reflecting the gravity of cases.***®

In the years covered by this study, numerous initiatives have been
launched to curtail the use of inappropriate procedures and medica-
tions. For example, through the Choosing Wisely initiative, multiple
professional associations in the United States have published guidelines
aimed at nurses, pharmacists and physicians®’ % they include re-
commendations to avoid the use of antipsychotics for the treatment of
behavioral and psychological symptoms of dementia,”" limit the use of
lipid-lowering drugs for people with limited life-expectancy,”’ and use
non-pharmacological approaches to prevent or treat delirium,”® which
could all contribute to reduce the use of PIMs in NHs. Similar re-
commendations have been issued in Switzerland,>* discouraging pro-
longed use of high-dose proton-pump inhibitors (PPIs) or the use of

Table 4

drugs with a high risk of hypoglycemia for the treatment of dia-
betes.?"*> Other local guidelines, jointly developed by physicians and
NH pharmacists of the canton of Fribourg, promote the use of non-
pharmacological approaches for the treatment of behavioral and psy-
chological symptoms of dementia.”® These campaigns seem, however,
to have had a very limited impact on the practice of clinicians in the
NHs studied, as no clinically relevant change in the use of PIMs has
occurred in the five years studied here.

In the past years, the idea of deprescribing, withdrawing or reducing
the dose of drugs with a negative risk-benefit balance (adapted from
Reeve et al.),’” has gained traction in the field of geriatrics. The ATC
classes containing the most PIMs in this study align with the depre-
scribing guidelines published by groups like Primary Health Tasmania
(e.g. anti-hypertensive agents or NSAIDS)*® or the Bruyére Depre-
scribing Guidelines in the Elderly Project (e.g. PPIs and anti-
psychotics),”® and also with clinican's perception of deprescribing
priorities.”” The low level of change in the four years leading to 2018
found in this analysis indicates that specific interventions aiming to
implement such guidelines would probably be beneficial to the NH
residents. Deprescribing interventions have indeed been shown to re-
duce the number of drugs received by NH residents,”"** including
potentially inappropriate ones, and mortality and falls.*” In the NHs of
Vaud, the combination of cantonal prescribing guidelines and IPS im-
proved the appropriate prescribing of antibiotics.”* This approach could
be leveraged to reduce the use of PIMs in nursing homes where IPS
exists.

Strength and limitations

The main strength of this analysis is its comprehensive inclusion of
all drugs used in the studied NHs over five years, enabling us to detect
small differences in drug utilization trends. Another strength of the
methodology used is its high degree of automation, necessitating only a
minimal clinical input, for the construction of missing DDDs. This
makes it a useful and easy to deploy tool for supporting programs
aiming to reduce the use of potentially harmful drugs: at program onset,
such an analysis could focus efforts on the most-used PIMs, or on NHs
using the most, and then be used to monitor the effects of the program

Number of potentially inappropriate DDD per average resident for the 10 largest PIM-containing ATC classes in 2018 and evolution since 2014.

DDD per average resident in 2018 *

Evolution since 2014"

Avoid
A02 (Drugs for acid related disorders) -
C01 (Cardiac therapy) -
C03 (Diuretics) -
C08 (Calcium channel blockers) -
C09 (Agents acting on the renin-angiotensin system) -
C10 (Lipid modifying agents) -
GO04 (Urologicals) -
MO1 (Antiinflammatory and antirheumatic products) 0.036 (0.061)
NO5 (Psycholeptics) 0.251 (0.262)
NO6 (Psychoanaleptics) 0.003 (0.050)

Reevaluate Yearly change Clos p-value
0.293 (0.214) —0.010 [-0.017; —0.003] 0.003
0.017 (0.024) —0.002 [—-0.003; —0.001] < 0.001
0.032 (0.036) —0.004 [—0.006; —0.002] < 0.001
0.177 (0.107) 0.003 [-0.002; 0.007] 0.26
0.405 (0.184) —0.012 [—0.018; —0.006] < 0.001
0.153 (0.153) 0.009 [0.005; 0.014] < 0.001
0.048 (0.039) —0.001 [—0.003; 0.001] 0.27

- —0.002 [—0.005; —0.000] 0.026
0.110 (0.262) —0.006 [—0.014; 0.003] 0.18
0.472 (0.203) —0.004 [-0.010; 0.002] 0.23

DDD: Defined Daily Dose; Clgs: 95% confidence interval; ATC: Anatomical Therapeutic Chemical classification; *: median (SD); 7. evolution of the combination of
Avoid and Reevaluate categories, estimated using linear mixed models with nursing home as clustering factor.
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on a regular basis. It could also be easily adapted for the monitoring of
other kind of problematic drugs, in NHs or elsewhere, such as sub-
stances with anticholinergic properties.

The main limitation of this analysis is the limited scope of the data
at our disposal, rendering us unable to connect the evolution of PIMs
use with clinical, humanistic, or health-service utilization outcomes,
such as falls, hospitalizations, or quality of life. It is thus unknown if the
small reduction in the use of PIMs that we observed translated in real-
life benefits for the NH residents. This limitation also prevented the use
of PIMs identification tools making use of clinical information, such as
the Screening Tool of Older Persons Prescriptions in Frail adults with
limited life expectancy.*’

In addition, the lack of information on the indication of treatment
could lead to misclassification in some cases. For example, midazolam
can be used both as an anxiolytic and for palliative sedation, in which
case it should not be considered inappropriate. These misclassifications
could artificially increase the number of DDDs classified as PIMs. On
the other hand, our strict adherence to the published Beers and
NORGEP-NH lists implies that problematic drugs not marketed in the
United States or Norway will be misclassified as “non-PIM”. In the same
way, our interpretation of the NORGEP-NH “Drugs lowering blood
pressure” criteria is conservative; a broader inclusion of all drugs with
the effect to reduce blood pressure, such as beta-blockers, could in-
crease the number of DDDs to Reevaluate. These uncertainties could be
resolved by using data extracted from the NH medical records, which
include indication. However, the use of such data would also introduce
problems, such as the uncertainty over whether reserve drugs were
given or not, which is not routinely documented. In addition, obtaining
such data for research purpose would necessitate the consent of all
individual NH residents in the Swiss legal framework; such consent
would be unlikely to be given uniformly, which would introduce new
bias in the data.

Our construction of DDDs for combination products underestimates
the doses received by NH residents, as only one of the active substances
is considered. This underestimation could lead to an artificial lowering
of the DDDs computed if NH residents were switching away from se-
parate drugs and to fixed-dose combinations, as the new fixed-dose
combination would only count as one drug. However, as the practice to
treat patients with fixed-dose combinations was well-established before
2014, it is doubtful that such an effect would be significant.

The metric we used, DDD/res, cannot distinguish between the use of
a large number of drugs (either potentially inappropriate or not) at a
low dose, or a few drugs at a high dose. However, both patterns of use
should warrant attention from clinicians: using a large number of drugs
increases the risk of drug-drug interactions, and using drugs at high
doses in elderly patients, while sometimes necessary, is frequently in-
appropriate, given the heightened sensibility of this population to ad-
verse drug reactions.’

Finally, our approach cannot detect other problematic prescribing
practices, such as drugs combinations and missing prescriptions. Thus,
it only addresses part of the inappropriate prescribing problems that
can be found in NHs.

Conclusion

PIMs remain a significant part of NH residents’ drug regimen in
Switzerland, with one in three drug dose dispensed to these residents
potentially inappropriate. With the growing concerns over the potential
harms of these drugs, interventions and implementation strategies need
to be developed to help clinicians reduce their use in NHs. These in-
terventions will require rigorous evaluation on outcomes relevant for
both the residents and the healthcare system.

The tool developed for this analysis could help clinicians focus their
deprescribing efforts on the most problematic drug classes, steer efforts
to promote the responsible use of specific drug classes, and allow for the
monitoring of their impact. It will indeed be used to evaluate the effect
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of two deprescribing interventions actually under clinical trials in Swiss
NHs.*
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