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1 | INTRODUCTION

The growing population of older people with multiple
chronic conditions and polypharmacy challenges health-
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Kirsten Hgj "’

Abstract

Medication reviews focusing on deprescribing can reduce potentially inappro-
priate medication; however, evidence regarding effects on health-related out-
comes is sparse. In a real-life quality improvement project using a newly
developed chronic care model, we investigated how a general practitioner-led
medication review intervention focusing on deprescribing affected health-
related outcomes. We performed a before-after intervention study including
care home residents and community-dwelling patients affiliated with a large
Danish general practice. The primary outcomes were changes in self-reported
health status, general condition and functional level from baseline to 3-
4 months follow-up. Of the 105 included patients, 87 completed the follow-up.
From baseline to follow-up, 255 medication changes were made, of which 83%
were deprescribing. Mean self-reported health status increased (0.55 [95% CI:
0.22 to 0.87]); the proportion with general condition rated as ‘average or
above’ was stable (0.06 [95% CI: —0.02 to 0.14]); and the proportion with func-
tional level ‘without any disability’ was stable (—0.05 [95% CI: —0.09 to
0.001]). In conclusion, this general practitioner-led medication review inter-
vention was associated with deprescribing and increased self-reported health
status without the deterioration of general condition or functional level in
real-life primary care patients. The results should be interpreted carefully
given the small sample size and lack of control group.

KEYWORDS
chronic disease management, deprescribing, medication review, polypharmacy, primary care

care systems worldwide."”” The term polypharmacy has no
single agreed definition, but the most reported is the daily
use of five or more medications.’ Polypharmacy can provide
significant health benefits to patients; however, it also
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increases the risk of medication-related harm.® Therefore,
increasing focus is being placed on differentiating between
appropriate and inappropriate medication rather than the
number of medications alone.*

In general, older people and people with chronic dis-
eases are at greater risk of experiencing polypharmacy
and inappropriate medication. These patient groups often
require treatment for multiple chronic conditions and are
more prone to experiencing adverse drug events, for
example, because of drug-drug interactions and age-
related alterations in pharmacokinetics and pharmacody-
namics.” Adverse effects can have serious implications
for patients in terms of reduced quality of life, hospital
admission and premature death.® Additionally, adverse
effects can be misinterpreted as newly emerged symp-
toms or conditions, which can lead to further prescribing,
a phenomenon referred to as ‘the prescribing cascade’.’

Polypharmacy interventions as, for example, medica-
tion reviews are considered valuable to reduce potentially
inappropriate medications through deprescribing recom-
mendations.” Deprescribing is defined as the planned
and supervised process of dose reduction or stopping of
medications that might be causing harm, or which may
no longer have a benefit.* During a medication review,
the patient’s complete medication list is systematically
and critically reviewed in relation to indications, effects,
side effects, interactions and adherence based on leading
evidence and knowledge about the patient, including
individual needs and preferences.’

In the last decade, numerous medication review
intervention studies have been conducted with the aim
to reduce the number of medications and improve the
overall appropriateness of prescribing for patients.’® A
recent review of reviews on polypharmacy interven-
tions in the primary care setting found that, overall,
these interventions were associated with reductions in
potentially inappropriate prescribing and improved
medication adherence.!® However, in medication
review and deprescribing studies, outcomes are fre-
quently medication-related (e.g., number of medica-
tions) or resource-related (e.g., cost, general practice
visits or hospitalisation).>® There is limited evidence of
the effectiveness of the interventions on clinical out-
comes of importance to patients.'®

Therefore, based on a primary care settled real-life
quality improvement (QI) project aiming to deprescribe
medication through a medication review intervention,
we investigated how the implemented medication
changes affected health-related outcomes in patients with
chronic diseases and polypharmacy. We hypothesised
that medication changes, hereof expected mainly depre-
scribing, could be performed without deterioration of
health-related outcomes.

Basic & Clinical I Pharmacology & Toxicology

2 | METHODS

2.1 | Study design

The QI project formed part of a larger initiative in the
Municipality of Frederikshavn, Denmark, focusing on
polypharmacy and communication inspired by the
World Health Organisations global initiative ‘Medica-
tion without harm’."" As part of this initiative, a new
local chronic care model (hereafter CCM) was drawn
up (Figure 1). The medication review intervention per-
formed in this QI project was embedded in the CCM.
The approach chosen for assessing the impact of the
medication review intervention was a one group,
before-and-after design. The whole initiative (including
the present QI project) was implemented and evaluated
in the 2-year period from January 2020 to December
2021. The study was protocoled before initiation and
all data were collected and managed using Research
Electronic Data Capture (REDCap) hosted at Aalborg
University Hospital, Aalborg, Denmark.'? In this paper,
we describe the CCM and report the quantitative find-
ings related to the medication review intervention with
health-related patient outcomes as the main outcomes
of interest. The reporting is based on the Revised Stan-
dards for Quality Improvement Reporting Excellence
(SQUIRE 2.0).

Chronic care model

"Taboo”
ad hoc

Pharmacological

treatment

4 months 4 months

External loads

Lifestyle issues

~—

4 months

FIGURE 1 The annual consultation flow in the chronic care
model (CCM). The new local CCM consisted of three consultations
conducted with four-month intervals focusing on

(1) pharmacological treatment, (2) external loads and (3) lifestyle
issues, respectively. Additionally, a fourth ad hoc consultation,
‘taboo’, was introduced to cover typical taboo subjects

(e.g., impotence, incontinence and psychological issues) when
needed.
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2.2 | Setting

Danish healthcare is mainly tax-financed and includes
free-of-charge access to services.'> General practices are
typically independent, physician-owned clinics, and nearly
all Danes are listed with a specific general practice clinic.
General practitioners (GPs) are remunerated through a
mix of capitation and fee-for-services based on a national
agreement between the Danish Regions and the Organisa-
tion of GPs. In Denmark, GPs are responsible for most
prescriptions and chronic care management.'*

The current QI project was conducted in a close col-
laboration between the Centre for Health and Care in the
Municipality of Frederikshavn and a large GP clinic in
Frederikshavn (hereafter GPF). The Centre for Health
and Care runs 12 care homes, of which 11 are covered by
a specific GP practice. The GPF is an affiliated care home
doctor in four care homes in the municipality. The GPF
is a large clinic with a strategic focus on older patients
and patients with chronic diseases and has a close collab-
oration with the municipal and regional health services.
The GPF has an affiliated population of approximately
8900 patients, of which more than 2300 citizens are older
than 65 years. The GPF employs eight GPs, 10 nurses,
10 medical students or GP trainees, a social and health
assistant, a pharmaconomist (professional with expertise
in pharmaceuticals with a 3-year tertiary degree) and a
physiotherapist.

23 | The CCM

In Denmark, chronic care consultations are provided to
patients with one or more chronic conditions. The orga-
nisation of these consultations varies across GP clinics,
depending on, for example, the size of the clinic and the
competencies in the staff group.'” The established CCM
in this QI project targeted patients with one or more
chronic conditions such as diabetes, chronic obstructive
pulmonary disease, hypertension, heart failure or atrial
fibrillation. The overall aim of the model was to obtain
sufficient depth and breadth in the chronic care consulta-
tions over a one-year period. The CCM consisted of three
consultations conducted with four-month intervals as
illustrated in Figure 1.

In addition to the CCM, a new cross-sectoral commu-
nication model was established. This included regular
contact between the care home nurses and the GPF
(weekly by telephone, e-mail, visit and/or online confer-
ence), support opportunity from a pharmacist employed
in Frederikshavn Municipality and support opportunity
from a specialised geriatric department at the hospital
every second week.

24 | Intervention

In this QI project, a fixed procedure for the annual CCM
consultation focusing on pharmacological treatment con-
stituted the intervention. This procedure included (1) a
structured review of the patient’s health state; (2) a struc-
tured medication review with a focus on appropriate
medication and deprescribing and (3) fixed points to be
discussed in the consultation (when relevant) concerning
treatment plans for addictive drugs, dose dispensing,
resuscitation, life-prolonging treatment and terminal
care. The participants were not assigned to the interven-
tion; they received it as part of their routine chronic care.

Both GPs and nurses were involved in the delivery of
the intervention. Two GPs responsible for the chronic
care management in the GPF performed all medication
reviews. In care home residents, the GPs also carried out
the related consultation focusing on pharmacological
treatment. In community-dwelling patients, the GPs dele-
gated part of the intervention delivery to three experi-
enced nurses (between 10 to 40years of clinical
experience) from the GPF. These nurses delivered the
consultations focusing on pharmacological treatment
with the GPs as close support. The nurses used the notes
from the GPs medication review in their consultation
and decided on a deprescribing plan together with the
patient. If in doubt, the nurses were able to contact
the GP.

The two GPs had 10 to 40 years of clinical experience
as physicians and 3 to 30 years of experience as special-
ists in general practice. In Denmark, GPs receive train-
ing in medication review and medicines optimisation as
part of their specialist training. Furthermore, all mem-
bers of the Danish Organisation of Physicians annually
receive an updated version of a national deprescribing
list published by the Danish Health Authority.'® There-
fore, no additional training or deprescribing guideline
were provided as part of the intervention. All health care
professionals followed the fixed procedure, and docu-
mentation of the activities was recorded in the patient’s
electronic medical record.

2.5 | Participants

The participants included care home residents living in
selected care homes, in which the GPF was associated
‘care home doctors’, and community-dwelling patients
with chronic disease listed with the GPF. The four care
homes affiliated with the GPF accommodated 190 resi-
dents. Of these, 128 were patients in the GPF (the
remaining residents kept their family doctor when mov-
ing into the care home) (Figure 2). Among these
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FIGURE 2 Study inclusion
flow-chart. An overview of the study

Patients affiliated with the general practice
clinic in Frederikshavn

inclusion divided into the two sub-

groups: care home residents and
community-dwelling patients with
chronic diseases. l l
Eligible Eligible
(n=128) (n=1,800)
Included Included
(n=35) (n=70)
Lost to follow-up Lost to follow-up
Died (n=4) Stayed away (n=5)
Not able to collaborate (n=4) Follow-up Follow-up No follow-up data (n=5)
(n=27) (n=60)

eligible patients, the GPs had already started deprescrib-
ing interventions in some of them before study initia-
tion. Only patients who were not recently exposed to
deprescribing were offered the intervention. From
24 March 2020 to 16 June 2021, the intervention was
provided consecutively to new residents who moved
into the care home and to residents that had not yet
attended a consultation focusing on pharmacological
treatment in the CCM. No systematic difference was
expected between eligible patients that were included or
not included.

The GPF had 1800 community-dwelling patients with
chronic diseases listed in the period of 2020-2021. From
3 June 2020 to 16 November 2021, patients were invited
for the consultation focusing on pharmacological treat-
ment in the month of their birthday and, thereby,
included randomly and consecutively throughout the
period. All patients fulfilled the criteria in the CCM
(i.e., one or more chronic conditions).

2.6 | Data collection and outcomes

Before and 3-4 months after the CCM consultation focus-
ing on pharmacological treatment, information regarding
medication changes and health-related outcomes was col-
lected. The primary outcomes of interest were changes
from baseline to 3-4 months follow-up in (1) self-
reported health status (on a scale from 1 to 10); (2) gen-
eral condition (rated on a 5-point Likert Scale as ‘much
below average’, ‘below average’, ‘average’, ‘above aver-
age’ and ‘much above average’); and (3) functional level
(rated on a 5-point Likert Scale as ‘independent’, ‘frail’,
‘mild disability’, ‘disability’ and ‘severe disability’).
These simple outcomes were purposively developed with
inspiration from Garfinkel'” to ensure a feasible outcome
assessment in the busy, real-life clinical setting. Addition-
ally, data on medication were collected.

Medication changes were registered by the GPs or
nurses during consultations. Subsequently, these were
categorised as deprescribing (dose reduction or stopping/
pausing of medications), new prescription and other med-
ication changes (e.g., dose increase or change in dosing
interval) by a project pharmacist. Additionally, all medica-
tion changes were categorised according to the Anatomi-
cal Therapeutic Classification (ATC) classification system.

General condition and functional level were deter-
mined by clinical evaluation. In care home residents, the
two GPs filled out all baseline questionnaires in close col-
laboration with the care home staff for the outcomes gen-
eral condition and functional level. Self-reported health
status was assessed by the resident, a relative or the resi-
dent’s contact person from the care home staff. At follow-
up, the care home nurse was responsible for the follow-
up questionnaires that were filled out together with the
resident and/or relatives. For community-dwelling
patients, the nurse affiliated with the Centre for Health
and Care filled out questionnaires on general condition
and functional level. All community-dwelling patients
filled out the self-reported health status questionnaire
themselves. No specific training or blinding was provided
to the staff assessing the outcomes.

2.7 | Statistical analysis

The intervention was planned to be delivered to as many
patients as possible as part routine care during the allo-
cated project period. Therefore, no a priori sample size
was calculated. Descriptive data are presented as mean
+ standard deviation, median (25-75% fractiles) or as
absolute numbers and percentages. Paired t-test was used
to compare means of self-reported health status at base-
line and follow-up. The distributions were examined
using QQ-plots with standard Gaussian quantiles, and the
distributions were similar. McNemars test was used when
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comparing paired proportions for categorical variables.
General condition and functional level were dichotomised
and analysed as proportion of patients with general condi-
tion rated as ‘average or above’ (defined as: ‘average’,
‘above average’ or ‘much above average’). The proportion
of patients with functional level rated as ‘without any dis-
ability’” was defined as the categories: ‘independent’ or
‘rail’. A sensitivity analysis was performed, in which miss-
ing data were handled by the last observation carried for-
ward. Additionally, we performed explorative subgroup
analyses for the three main outcomes in care home resi-
dents and community-dwelling patients. Statistical ana-
lyses were performed in STATA 17. Statistical significance
was indicated by a two-tailed p value of 0.05.

2.8 | Ethics

The project was approved by the Management in the
Municipality of Frederikshavn. According to the Danish
legislation, no formal permission from the national or
regional Committee on Health Research Ethics was
required for this type of study, as patients were not trea-
ted inferior to usual care and no biological material was
collected. It was conducted as a QI project and informed
consent was not required for the specific data collected.
The study was conducted in accordance with the Basic &
Clinical Pharmacology & Toxicology policy for experi-
mental and clinical studies.'® The study is in compliance
with the General Data Protection Regulation'® and a part
of the North Denmark Region’s record of processing
activities (K2023-008). The study is registered in Clinical-
Trials.gov (https://clinicaltrials.gov/) (NCT05721534).

3 | RESULTS

In total, 105 patients were included, of which 87 com-
pleted the follow-up (Figure 2). The study population
contained two sub-groups: care home residents (33%) and
community-dwelling patients with chronic diseases
(67%). Baseline characteristics of the included study pop-
ulation and the two sub-groups are provided in Table 1.

During the intervention period, 18 patients were lost
to follow-up for various reasons, hereof, eight care home
residents and 10 community-dwelling patients. Four res-
idents died before follow-up. By clinical evaluation, it
was determined that none of the deaths were directly
related to the medication review intervention (e.g., one
of the residents died from/with COVID-19). Another
four residents were unable to collaborate on follow-up
questionnaires. None of the included residents were
admitted to the hospital between the inclusion and
follow-up. Among community-dwelling patients, five did
not show up for the consultation. For another five
patients, the follow-up questionnaire was not completed
for unspecified reasons. Four of the 60 included patients
were admitted to the hospital during the intervention
period. By clinical evaluation, it was determined that
none of the admissions were directly related to the med-
ication review intervention.

3.1 | Medication changes

3.1.1 | Total population

From baseline to follow-up, 255 medication changes were
effectuated, of which 83% (n = 212) were deprescribing,
15% (n = 38) were new prescriptions and 2% (n = 5)
involved other medication changes (i.e., dose increase or
change in dosing interval). The median ([25%-75% frac-
tiles]) medication changes per patient was 2 [2-4]. Medi-
cation changes were maintained for 88.5% (n = 77) of
patients at follow-up and partly maintained for 10.3%
(n =9) (e.g., if several changes were made for one
patient, but only some of these changes were main-
tained). For one patient, the suggested medication
changes were not implemented for unknown reasons.

3.1.2 | Care home residents

In the care home residents, 93 medication changes were
made, including 83% deprescribing (n = 77), 15% new
prescriptions (n = 14) and 2% other medication changes

TABLE 1 Baseline characteristics of the study population.
Total population Care home Community-dwelling
(n = 105) residents (n = 35) patients (n = 70)
Age, median [25-75% fractiles] 81 [71-88] 88 [82-92] 75.5 [69-83]
Gender (females), n (%) 62 (59) 23 (66) 39 (56)
Number of medications?, median [25%-75% 9 [7-12] 11 [8.5-13] 8 [6-12]

fractiles]

*Number of medications was counted as all prescriptions registered in the patients’ electronic medication record (the Danish Shared Medication Record).
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(n = 2) (dose increase) (Figure 3A). The most commonly
deprescribed medication classes were vitamins and min-
eral supplements, analgesics and diuretics. Medication
changes were maintained for 92.5% (n = 25) of patients
at follow-up and partly maintained for 7.5% (n = 2). For
one care home resident, treatment with an antidepres-
sant was stopped as part of the intervention. However, as
this resulted in reduced functional level, the antidepres-
sant was re-prescribed, and the patient returned to a sta-
ble functional level.

3.1.3 | Community-dwelling patients with
chronic disease

In the community-dwelling patients, 162 medication
changes were made, hereof, 83% deprescribing (n = 135),
15% new prescription (n = 24) and 2% other medication
changes (n =3) (dose increase or change in dosing

(A)

Basic & Clinical I Pharmacology & Toxicology

interval) (Figure 3B). The most commonly deprescribed
medication classes included cardiac therapy, diuretics
and vitamins and mineral supplements. Medication
changes were maintained for 87% (n = 52) of patients at
follow-up and partly maintained for 12% (n = 7). For one
patient, the changes were not executed for unknown
reasons.

3.2 | Health-related outcomes

Health-related outcomes for the total study population
and the two sub-groups are presented in Table 2. In the
total study population, mean self-reported health status
significantly increased, while the proportions of patients
with general condition rated as ‘average or above’ and
with functional level rated as ‘without any disability’
remained stable. These results were robust in the sensi-
tivity analysis. The explorative subgroup analyses showed

Vitamins and mineral supplements (A11+A12) _
Analgesics (N02) _
Cardiac therapy (C01) _
Diuretics (C03) -
Lipid modifying agents (C10) -

Psychoanalepticss (N06)
Antibacterials for systemic use (J01)

Other drugs** _

0 2 4 6 8 10 12 14 16 18

(B)

Deprescription M New prescription B Other medication changes*

Cardiac therapy (C01) e
Vitamins and mineral supplements (A11+A12) |
Diuretics (C03) u

FIGURE 3 Medication changes by Drugs for obstructive airway diseases (R03)
medication classes according to the Anatomical Drugs for acid related disorders (A02)
Therapeutic Classification (ATC) classification Drugs used in diabetes (A10) —
system. Number of deprescriptions, new Psycholeptics and Psychoanaleptics (NOS+NOG)
prescriptions and other medication changes in Lipid modifying agents (C10) =
(A) care home residents and (B) community- Antitrombotic agents (B01)
dwelling patients with chronic diseases. The Antinflammatory and antirheumatic products (M01) -
term ‘other medication changes’ includes, for releesics (102

Gonadotropins and other ovulation stimulants (G03) L]
example, increased dose or change in dosing Drugs for constipation (405) N
time. The term ‘other drugs’ includes Antibacterials for systemic use (101)
medications with <2 medication changes, for Other drugs** 1
example, antiemetics, antihistamines and non- 0 5 10 15 20 25 30 35 40

steroidal anti-inflammatory drugs.

Deprescription m New prescription M Other medication changes*

85U8017 SUOWIWOD BAEaI 3|(dedl|dde 8Ly Aq peusenob ke sapiie YO ‘8sn Jo sejni Joj Akeid18uljuO A8|IA LD (SUOTIPUOO-PUR-SWBILO" A3 1M AR 1 pUl|UO//STHIY) SUOTIPUOD PUe SWLB | 8U188S " [7202Z/T0/9T] Uo Arelqiauliuo A8|Im “ewusd YuON suolBey usiied Aq GZ6£T 1dod/TTTT 0T/I0p/uoo" A8 1M Aelq i pul|uoy/sdny woly pepeojumod ‘T ‘%202 ‘ev8LZy.LT



s |

Basic & Clinical I Toxicology

OLESEN ET AL.

~
(=3
A
g~
Sgo
2 N
ElEn
e|lAae
=
(=7
oD
=
3
5
-
g
=
=
:
5} -
o) =
Q
2 ~
P
go
N
’R?Eg
Trr:v
=
N
wn
=)
=
< =)
oy
@ 73
t=]
Q
g
=]
<
g
; =
g o )
o]
(8]
2
2
(=9
g 8
o EQ
& 5 o
)
2 £ &
g A
~~
Q
s 8
2o
2 &
[a+]
=g
2 g B
< &
= B
g B
g =
o ®
: &l 8
2
°
g
(]
g
o}
[72]
[a+]
el
g
o
&
7]
Q
on
=]
s+
<
@]

TABLE 2

0.5 (0.2-0.7)*

8.2 (x1.4)
0.0

7.7 (£1.6)

80.0

0.7 (—0.2-1.7)
18.5 (—3.1-40.1)

7.1 (+2.0)

81.5

6.4 (+2.4)

63.0

0.6 (0.2-0.9)*

7.9 (x1.7)

80.5

7.3 (£2.0)

74.7

Self-reported health, mean (SD)*

0.0 (—9.7-9.7)

8

5.7 (—3.4-14.9)

General condition rated as ‘average or

above’, %

~3.3(-9.5-2.9)

7.4 —7.4(-21.0-6.2) 783 75.0

14.8

~4.6 (~10.1-1.0)

54.0

8.6

5

Functional level rated as ‘without any

disability’, %

Abbreviations: BL, baseline; CI, confidence interval; FU, follow-up; SD, standard deviation.

*Missing observations in dataset. n = 24 for care home residents and n = 84 for total population, as self-reported health status was unavailable for three patients.

*Significant difference (p < 0.05).

similar trends in self-reported health status and func-
tional level. Noteworthy, among care home residents, the
proportion of patients with general condition rated as
‘average or above’ increased non-significantly with 19%
points, in contrast to no difference among community-
dwelling patients.

4 | DISCUSSION
4.1 | Main findings

In this study, the medication review intervention with
focus on deprescribing was feasible as part of the locally
developed CCM in real-life primary care. The interven-
tion led to 255 medication changes, of which more than
80% were deprescribing. The medication changes were
maintained during the 3-4 months follow-up period for
approximately 90% of the patients. At follow-up, we
found that patients’ self-reported health status had
increased, while general condition and functional level
remained stable. Generally, similar trends were observed
in the sub-group analyses for both medication- and
health-related measures.

4.2 | Comparison with existing literature

In recent years, several systematic reviews have synthe-
sised the evidence on the effectiveness of deprescribing
interventions. These reviews have focused on older peo-
ple in general®® or in different settings such as
hospitals,*' nursing homes*>** or primary care.***> Over-
all, the existing evidence suggests that deprescribing is
feasible, safe and, generally, effective in reducing the
number of inappropriate prescriptions.”**® However, a
systematic review of deprescribing trials in primary care
showed that the proportion of patients who successfully
stopped their medication varied from 20% to 100%.>* This
variation may be explained by various factors relating to,
for example, the class of medication, the setting and the
characteristics of the GP and the patient. This QI project
focused on medications in the primary care setting. The
patients were well-known to the GPs delivering the inter-
vention, and their comorbidities were considered but not
registered in the project because of feasibility and
resources.

It has been demonstrated that certain medication
classes such as vitamins, minerals, analgesics and proton
pump inhibitors can be deprescribed with high success.*’
This was also seen in the present study where vitamins
and minerals were deprescribed in both groups. Analge-
sics was the second most prevalent deprescribed drug
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class in care home residents; whereas, in community-
dwelling patients, deprescribing of analgesics was not
prevalent. Drugs for acid-related disorders (e.g., proton
pump inhibitors) were only deprescribed in community-
dwelling patients. It has also been suggested that depre-
scribing may be more successful in long-term care com-
pared with the outpatient setting.”” The present study
included only long-term care patients, which may have
contributed to the high average number of deprescribed
medications per patient. Other deprescribing studies have
shown average discontinuations per patient between 2.8
and 4.4.*7! Our study did not provide sufficient data to
calculate success rates for each drug class. Our aim was
not to investigate success rates but to elucidate how the
implemented medication changes affected health-related
outcomes.

Both GP and patient characteristics can also influence
deprescribing decisions.>* It has been demonstrated that
older GPs, GPs regularly treating patients aged 70 years
or more with polypharmacy and GPs regularly dealing
with the topic of deprescribing are more likely to make
deprescribing decisions.** Moreover, the odds of depre-
scribing are higher in patients with high age and in
patients with a higher level of dependency in activities of
daily living.*® In our study, two GPs with special interest
in chronic care and deprescribing were responsible for
the intervention in a complex setting, including patients
with high age and high level of dependency in activities
of daily living. Thus, the odds of deprescribing were
favourable in our setting.

It is well-known that deprescribing can also lead to
patient harm in terms of adverse drug withdrawal events
or return of symptoms (e.g., increased pain levels or
mood changes), for which the medication was originally
prescribed. Importantly, the majority of these harms can
be minimised or even be prevented using a patient-
centred deprescribing process with planning, tapering
and close monitoring during and after medication with-
drawal.”® This was possible in our study where a patient-
centred deprescribing process was undertaken as part of
routine chronic care management in general practice in
close collaboration with the Centre for Health and Care
in the Municipality of Frederikshavn. Thus, several fac-
tors likely contributed to the success rate of deprescribing
in our study.

In terms of health-related outcomes, we found that
self-reported health status increased from baseline to
follow-up. Additionally, general condition and functional
level remained stable. However, these results should be
interpreted with caution due to the small sample size and
lack of control group. The explorative subgroup analyses
showed similar trends in health-related outcomes among
care home residents and community-dwelling patient.

Basic & Clinical I Pharmacology & Toxicology

Few studies have been able to demonstrate an effect of
medication review interventions on health-related out-
comes of importance to patients. A recent example is the
DREAMeR study, in which community-dwelling older
persons with polypharmacy were offered patient-centred
medication reviews versus usual care.** This study
showed improved quality of life measured by the EQ-
Visual Analogue Scale and reduced health problems with
a moderate to severe impact on daily life. However, no
effect was seen on the quality of life measured by the EQ-
5D-5L or on the total number of health problems. This
highlights the complexity of measuring improvement in
the wellbeing of older and multimorbid patients.

In a recent review by Ibrahim et al, the current evi-
dence for deprescribing among older people living with
frailty was reported.”® Of six included studies, three
reported a positive impact on clinical outcomes such as
depression, mental health status, function and frailty.
However, results were mixed on falls and cognition, and
no significant impact was demonstrated on the quality of
life.*® The latter echoes previous findings across a range
of studies conducted in primary care using various
quality-of-life measures.'®*” These mixed results call
for consideration regarding whether we are using the
right measures to capture potential benefits of interven-
tions at a patient level. Moreover, they call for consider-
ation regarding whether a lack of statistically significant
improvements in health-related outcomes should be
viewed more positively, as deprescribing without deterio-
ration of patient health may also be a desirable outcome.

4.3 | Primary care as a setting for
deprescribing

In many countries, GPs are responsible for chronic care
management in primary care, and the relational and man-
agerial continuity in this setting provide an optimal basis
for deprescribing.*® In this real-life QI project, the GPs in
the GPF decided to construct a new local CCM, including
the person-centred medication review intervention, to sys-
tematise the care of patients with chronic diseases. Lim-
ited time and competing priorities are frequently reported
barriers to deprescribing in primary care,***° and it has
been advocated to integrate clinical practice guidelines
more systematically into existing care models to minimise
the burden on health systems and primary care pro-
viders.*! Thus, the developed CCM employed in this study
may have been an important enabler for intervention
implementation.

It was originally planned that a pharmacist employed
by the municipality would perform an initial medication
review and present the findings for the GP, who would
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then implement clinically relevant medication changes.
However, the GPs soon realised that it was preferable to
conduct the medication review themselves. This simplified
the process, as the GPs were responsible for the final deci-
sion on deprescribing. Moreover, medication reviews are a
part of their clinical duties. Therefore, the GPs took own-
ership of the process in close collaboration with the phar-
macist, the nurses and frontline staff at the care homes.
Ownership, flexibility and autonomy of the primary care
providers have been identified as important enablers for
implementation of clinical practice guidelines.*’ Addi-
tional enablers reported include a well-organised practice
and clarification about the role of primary care providers
in disease management. Importantly, multidisciplinary
collaborations between different care levels should also be
considered to support the primary care providers’ recogni-
tion of their role and responsibility for clinical practice
guidelines implementation.*’ In our study, this was
attempted through the -cross-sectoral communication
model that was established alongside the CCM.

The approach taken in our study might be inspirational
to other Danish municipalities as well as other countries
with a similar organisation of primary care. However, our
results might not be directly transferable, as primary care
medication management constitutes a complex health care
system. It encompasses different types of healthcare organi-
sation (e.g., home care, care homes and general practices)
and health care providers (e.g., nurses, pharmacists and
GPs).** Furthermore, both private and public stakeholders
exist in most countries and may be highly dissimilar in their
organisation and available resources. Thus, the specific con-
text, in which the intervention is to be implemented, should
be fully considered, as adaptions may be needed to achieve
success and sustainability.*!

4.4 | Strengths and limitations

A major strength of this study was the real-world primary
care setting, in which the study was conducted. The
recruitment and retention of elderly patients in clinical tri-
als provide many challenges.*® In our study, community-
dwelling patients were randomly and consecutively
included in the month of their birthday during the study
period. Likewise, all new care home residents and those
who had not recently been exposed to deprescribing
received the intervention in the study period. Thus, no sys-
tematic difference between included and non-included
patients was expected. In contrast to the highly selected
patient groups often included in randomised controlled
trials, our study population more likely represents an
unselected real-world patient population, which
strengthens the generalizability of our results. Further, the

study represents real-world implementation of a complex
intervention, which suggests that our intervention is feasi-
ble and realistic in similar contexts. Even though the study
was conducted during the COVID-19 pandemic and the
associated restrictions, it was possible to implement the
CCM and include both care home residents and
community-dwelling patients in the intervention.

A major limitation of the study is that no control group
was included to compare results against usual care in simi-
lar GP clinics. Consequently, no causal links can be made
between the intervention and our results. Another impor-
tant limitation was that the QI project was unpowered to
detect relevant differences in general condition and func-
tional level because of the modest sample size obtained
during the allocated project period. Thus, these results
should be interpreted with caution. Additionally, the use
of purposively developed outcome measures limited the
comparability with other studies, but because of limited
resources, more comprehensive outcome measures were
considered infeasible. Moreover, the staff assessing the
outcomes were not trained specifically for this assessment.
As the outcome measures were very simple, this was not
considered to be necessary. We did not attempt any blind-
ing in this study as this was considered too complicated in
this real-life setting. However, a systematic review on
deprescribing interventions among older residents in nurs-
ing homes showed that the absence of blinding was com-
mon because of the nature of the intervention and the
setting.** Other factors as, for example, mood and cogni-
tive function may have influenced the outcomes. Unfortu-
nately, in this QI project, we were unable to collect
sufficient and valid data on, for example, mood and cogni-
tive function. However, the mentioned factors are some-
how included in the assessment of general condition and
functional level. An additional limitation was the follow-
up period of 3-4 months. As medical conditions in older
patients are unstable,*> more medications change, includ-
ing potential restarts as well as additional deprescribing,
which would have been captured if we had used a longer
follow-up period. However, we expect that most potential
harms of the implemented medication changes would
have been manifested during the 3-4-month period. Four
care home residents died before follow-up. However, by
clinical evaluation, it was concluded that none of these
deaths were directly related to the intervention. Further-
more, the incidence of deaths was not higher than
expected in care home residents in general.**

5 | CONCLUSION

In this real-world QI study settled in primary care, we
found that a systematic GP-led medication review
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intervention was associated with deprescribing and
increased self-reported health status without a deteriora-
tion of the general condition or functional level among
care home residents and community-dwelling patients
with chronic diseases. Our results should be interpreted
with caution given the small sample size and the lack of
a control group. Yet, the results add a new aspect to the
existing literature and suggest that it may be possible to
improve patients’ self-perceived health status through
medication review interventions with a focus on
deprescribing.
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