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Abstract

Background: Mental disorders pose a significant clinical burden and affect approximately
one-third of older adults. Although studies have shown positive impacts of clinical pharmacist
(CP) interventions within the general population, the long-term effects of such cooperation
on geropsychiatric patients in primary care settings are not yet known. This study evaluated
whether CP interventions have a long-term impact on the quality of medication prescribing in
geropsychiatric patients.

Methods: We conducted a retrospective non-interventional observational pre-post study

for the 2015-2017 period, involving patients aged 65 or above for whom a medication review
was provided by a CP. The study included participants with mental disorders treated with
polypharmacy, including at least one psychotropic. Potentially inappropriate medications
(PIMs) in elderly patients were determined with the Priscus list, and potential type X drug-
drug interactions (pXDDIs]) with Lexicomp®. Up-to-date treatment guidelines were used to
evaluate patient pharmacotherapy, and patient medication was evaluated before the initial
medication review and again 6 months later.

Results: The study included 48 patients (79.4years, SD=8.13) receiving a total of 558
medications (155 for the treatment of mental disorders). The number of medications
decreased by 9.5% after the medication review. The CP proposed 198 interventions related to
psychotropics, of which 108 (55%) were accepted by the general practitioners. All accepted
(99.1%]) interventions except one were still maintained 6 months after the interventions had
been proposed. They led to a significant decrease in the total number of medications, PIMs,
and pXDDIs (p<0.05), and improved treatment guidelines adherence.

Conclusions: CP interventions decreased the number of medications, PIMs, and pXDDls, and
almost all interventions were maintained 6 months later. These results provide evidence for
the positive effects of CP interventions in a primary care setting. Additional research with a
larger sample size and a randomized study design is needed.
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Introduction

Mental disorders impose a significant clinical and
economic burden globally and affect about one-
third of older adults. A cross-sectional study of
35 general practices in Ireland estimated the

prevalence of mental health disorders in older
adults to be 19.1%. The prevalence was associ-
ated positively with age and increased from 14.8%
in the 55-59 age group to 28.9% in the 80-84 age
group. The most common mental disorders were
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depression (17.1%), panic/anxiety (11.3%), cog-
nitive disorders (5.6%), and alcohol (3.8%) and
substance misuse (3.8%).! Mental disorders in
this population are most often treated with psy-
chotropics, due primarily to difficulties with other
interventions and a lack of resources (e.g., for
psychotherapy). Although effective, psychotrop-
ics are often over-prescribed in this population,
and more prudent prescribing strategies are
needed to minimize the risks of over-prescribing.
Psychotropics, especially antidepressants, anxio-
lytics, and antipsychotics, have several important
adverse effects and drug-drug interactions
(DDIs), which can lead to treatment failure and
serious harm. Potentially inappropriate medica-
tions (PIMs) in elderly patients can be avoided
using several PIM lists (e.g., Priscus, STOPP/
START, Beers), which also list many psycho-
tropics.2# PIMs, in particular antipsychotics and
anxiolytics, are commonly used in older adults.
An Austrian study of most nursing homes in
Voralberg (n=1844) found that 70.3% of all resi-
dents had at least one PIM 70.3% [95% confi-
dence interval (CI) 67.2-73.4] and that 1014
(55%) residents were using at least one psycho-
tropic PIM. The most frequently prescribed
PIMs were prothipendyl (25.9% of residents),
lorazepam (14%), and diclofenac (6.1%). A mul-
tiple regression analysis showed an inverse asso-
ciation of PIMs with cognitive impairment and
significant positive associations with permanent
restlessness and permanent negative attitude.?
Furthermore, many geropsychiatric patients are
treated with irrational polypharmacy: unneces-
sary polypharmacy used while there are alterna-
tive treatments with fewer medications that are
safer and/or more effective.>” Both PIMs and
irrational polypharmacy can result in harm, treat-
ment failure, and increased treatment costs.8° In
Slovenia, most patients with mental disorders are
treated in primary care, which accounts for two-
thirds of antidepressants and the majority of anxi-
olytics prescriptions, so further research on
psychotropics in primary care is needed.!?

One approach to minimizing PIMs and irrational
polypharmacy is the inclusion of clinical pharma-
cists (CPs) in primary care settings where general
practitioners (GPs) work, which has been the
subject of research, particularly in the United
States (US).!! Despite some recent research
examining large populations, there are no data on
the long-term acceptance of CP recommenda-
tions in primary care in Central Europe.57

This study evaluates the long-term impact of CP
interventions in a primary care setting on the
quality of medication prescription, as measured
by the number of overall medications, PIMs, and
DDIs in geropsychiatric patients treated with
polypharmacy. We hypothesized a negative asso-
ciation between clinical pharmacist interventions
and the number of PIMs, medications, and
potential type X drug-drug interactions (pXD-
DIs, contraindicated potential DDIs as defined
by Lexicomp®) as well a positive association
between CP interventions and treatment guide-
lines adherence.

Methods

Study design and inclusion/exclusion criteria

We conducted a non-interventional retrospective
observational pre—post study. It included patients
serviced by the Ljutomer primary health center in
southeast Slovenia who had been referred to a CP
between 1 February 2015 and 1 July 2017.
Patients were selected according to GP medical
referral forms (no impact on selection criteria),
which are used by GPs in Slovenia to refer patients
to various medical specialists. The CP performed
medication reviews for patients with a medical
referral from their GP. A medication review with
recommendations was sent back to the respective
GP, who accepted or rejected the recommenda-
tions at the patient’s next visit. This service is
paid for by the Health Insurance Institute of
Slovenia. Each patient was considered a separate
observational episode. For each patient, the data
were collected at their first visit to their GP after
the CP’s medication review and again 6 months
later (long-term acceptance).

The study included patients aged 65years or
above at the time of their initial examination, who
were concurrently treated with five or more medi-
cations (i.e., polypharmacy), including at least
one psychotropic (ATC code N Nervous system
including psychotropics) and were diagnosed
with at least one mental disorder as defined by the
10th revision of the International Statistical
Classification of Diseases and Related Health
Problems (ICD-10).12 Only patients without
missing data were included. The STROBE
Statement checklist was used to insure the inclu-
sion of all items required in reports of observa-
tional studies.!> The patients’ health data,
including diagnoses, were obtained from their
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medical documentation (patient charts and the
CP medication reviews).

The CP in this study was an experienced CP
(PharmD/PhD) with over 10years of work expe-
rience in a psychiatric hospital (ward rounds,
medication reviews, meetings with patients and
psychiatrists). The CP did not communicate with
the GPs and patients after providing a medication
review. The GPs also did not provide feedback on
why they accepted or rejected the CP’s recom-
mendations. The CP did not have any conversa-
tion with GP and patients after the visit, and,
therefore, pharmacotherapy after 6 months was
also checked (long-term acceptance).

Interventions and data collection

The selection criteria were applied to all patients
referred to the CP by GPs. The CP provided a
medication review, which was given to the GPs
who made the final decision on whether to accept
or reject the proposed changes. The Slovenian
Pharmacy Act allows the pharmacist to conduct
medication reviews in primary care settings and
hospitals. In primary care, all GPs can refer
patients to CPs. In hospitals, CPs are part of the
multidisciplinary teams on the wards and provide
medication reviews for inpatients.!* For details on
the medication review service, see our other stud-
ies and reports.”!4 Medication changes were
retrieved from patients’ medical charts. This
study examined only three main intervention
types: individual drug discontinuation (ineffec-
tive medication, no indication), drug initiation
(untreated indication, re-initiation), and drug
dosage adjustment (dose change, dose fre-
quency, titration, or renal function adjustment).
The results of the CPs’ interventions were deter-
mined by examining the patients’ medical
records after the medication review was pro-
duced. This study only included prescription
medication, so over-the-counter medications,
dermal preparations, and medications on an
as-needed basis were excluded.

Researchers (L. and MS) examined all medica-
tion reviews and patient charts, classified the
changes into intervention types as well as noted if
the accepted recommendations were maintained
6months after the GPs received the medication
review (long-term acceptance). All data were
retrieved retrospectively, so there was no direct

contact between the researchers and GPs or
patients. LL. was an MPharm student and MS is
an experienced psychiatric CP with over 10years
of work experience in a psychiatric hospital, includ-
ing daily rounds and ward activities, and ambula-
tory clinical pharmacy service. The latest guidelines
for the treatment of individual diseases were con-
sidered for this study. The PRISCUS list was used
to determine PIMs in the elderly.2 Only pXDDIs
as defined by Lexicomp® 3.0.2, were included in
the study, as in our previous study.!® The impact
on treatment guidelines adherence was also evalu-
ated with various treatment guidelines.

Outcomes

The primary outcomes (number of medications,
PIMs, pXDDIs) were noted after the medication
review and 6 months later. The long-term accept-
ance was calculated as the difference between
6months and immediate GP acceptance). In
addition, the authors examined several treatment
guidelines (secondary outcome) to evaluate the
impact of CP recommendations on treatment
guidelines adherence.2%16-18,19-20 For this pur-
pose, all patients with all various diagnoses (e.g.,
schizophrenia, insomnia, dementia) were
included and guidelines adherence was assessed
case by case. When treatment guidelines provided
insufficient data, various studies and summaries
of product characteristics were used to determine
if the medication use was appropriate.

Statistical analysis

The main characteristics of the sample were
described using descriptive statistics. Patient
medical records were retrieved immediately after
the first conversation with the CP when the medi-
cation review was performed and 6 months later.
The Shapiro—Wilk test was used to test for data
normality. A ¢ test for the dependent samples
(paired z test) was used for normally distributed
variables, and a non-parametric Wilcoxon signed-
rank test was used for non-normally distributed
variables. Patients with missing data were
excluded from the study, which also addressed
loss to follow up. Bias was assessed as descriptive
bias (see Discussion). The p value used was 0.05
and the required sample size was not calculated.
The analyses were performed with the Statistical
Package for Social Science 22.0 for Windows®
(SPSS, Chicago, IL, USA).
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Figure 1. A flow chart of the main study outcomes.

DDI, drug-drug interaction; PIM, potentially inappropriate medication.

Results

General results

The sample included 48 patients [79.4 years, stand-
ard deviation (SD)=8.13] (Figure 1, Flowchart).
The mean number of diagnoses per patient was
4.96 (median=5). Dementia (50%), schizophrenia
(29%), and depression (19%) were the most preva-
lent. In total, the participants were treated with 558
different medications (mean=12.6 medications,
median=11), of which 155 (28%) were psycho-
tropics and used to treat mental disorders (3.2 psy-
chotropics per patient); 38 patients (79.2%) were
treated with at least one antipsychotic and 30
patients (62.5%) with an antidepressant.

Primary outcomes

The CP proposed 198 interventions (134 drug
discontinuations, 45 drug initiations, and 19 drug
adjustments), which amounted to 4.1 interven-
tions per patient (median=4), of which the GPs
accepted 108 (55%). The mean of accepted inter-
ventions per patient was 2.25 (median=2)
(p<0.05). The highest number of accepted inter-
ventions was eight (in one patient). In 36 patients
(75%), the GPs accepted all proposed recom-
mendations. The interventions were maintained
6 months after introduction in all patients.

Before the medication review, 61 PIMs (as
defined by the PRISCUS list) were prescribed,
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Figure 2. Number of patients with PIMs before medication review and after 6 months according to the

PRISCUS list.

Table 1. Comparison of treatment guidelines adherence in patient groups before and after the medical review.

Patients group Depression Anxiety Insomnia Dementia Schizophrenia
No of diagnosis 30 26 24 19 38

No of proposed 19 (N 12 3 15
interventions

No of accepted M 5 4 3 9
interventions

Treatment guidelines 33.3% (n=10) 61.5% (n=16) 29.2% (n=7) 89.4% (n=17) 71.1% (n=27)
adherence (before] %

patients

Treatment guidelines 73.3% (n=22) 80.8% (n=21) 54.2% (n=13) 100.0% (n=19) 89.5% (n=34)

adherence (after) %
patients

Difference +40.0% (p < 0.05)

+19.3% (p<0.05)

+25.0% (p<0.05)  +11.6% (p=0.157)

+18.4% (p < 0.05)

which represented 10.3% of all prescribed medi-
cations. On average, patients received 1.05 PIMs
(median=1). Detailed results are presented in
Figure 2. After GPs received and accepted or
rejected the proposals in the medication review,
the total number of PIMs decreased significantly
from 61 to 31, which is a 49% reduction
(p<0.05). The average number of PIMs per
patient also decreased from 1.05 to 0.7 (post-
review median=1). Psychotropics represented
91.8% of all PIMs and 39.3% of all PIMs were
benzodiazepines. The most common PIM was
the hypnotic zolpidem (23% PIMs) followed by

diazepam (13% PIMs). The number of pXDDIs
also decreased significantly after the interventions
from 8 to 1 (p<0.05).

Secondary outcomes

Patients were grouped according to their diagno-
ses and medications. Table 1 shows the full review
of treatment groups according to the proportion
of accepted interventions and treatment guide-
lines adherence. In the three largest groups of
patients, the CP interventions improved treat-
ment guidelines adherence (p <0.05).
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Discussion

This study is the first retrospective pre—post study
assessing the impact of a CPs’ medication review
service in geropsychiatric patients in Central
Europe. Our results provide three key findings
and suggest the service may be beneficial in a pri-
mary care setting.

Firstly, the results suggest that the proposed medi-
cation changes were relatively well accepted, as
over 90% of the recommendations were still main-
tained 6 months after introduction, although the
patients’ clinical outcomes were not measured.
Acceptance rates may vary between different work
environments, as the rate in this study was higher
than in our previous study of a nursing home, but
lower than in a study of a Slovenian psychiatric
hospital (88.0%).5-1521 A CP in a psychiatric hos-
pital is in daily contact with psychiatrists and
patients (e.g., during ward rounds), whereas pri-
mary care patients do no receive follow up with a
CP, unless referred by their GP anew. Future
research could evaluate the effects of additional
appointments with CPs and the effects of inde-
pendent prescribing by CPs, which is currently
not possible in Slovenia, but is elsewhere (e.g.,
collaborative plan agreements in the US).!!

Secondly, CP recommendations may curb irra-
tional polypharmacy. In this study, the service
reduced the total number of medications, which
corroborates our previous studies in a primary
community setting and a nursing home.%15> This
service can thus strongly reduce polypharmacy and
associated negative effects in line with the goals of
health insurance bodies, such as the Health
Insurance Institute of Slovenia (Slovene: Zavod za
zdravstveno zavarovanje Slovenije — a funding body
in Slovenia), which funds the service described in
this paper.!> We found psychotropics were often
involved with several PIMs and pXDDIs, which we
also observed in our previous studies.%1521
Additionally, nearly all pXDDIs were removed by
the medication review service, which is a larger
reduction than in our previous studies.%!> The
remaining pXDDI (between rivastigmine and pro-
pranolol), was due to the patient needing both
beta-blockers for heart failure and rivastigmine for
dementia. Other pXDDIs were combinations con-
taining quetiapine (three times: metoclopramide,
trospium and amiodarone), olanzapine (once: tro-
spium), clozapine (once: carbamazepine) and riv-
astigmine (twice: metoclopramide, propranolol).
Our results show that antipsychotics were often
part of pXDDIs and that the CP removed all

important pXDDIs involving antipsychotics and
antidepressants, which is a larger reduction than in
our previous studies.%152! Furthermore, the total
number of PIMs (PRISCUS list) also decreased.
The largest PIM reduction (32%) occurred with
hypnotics and sedatives (e.g., zolpidem, bromaze-
pam, alprazolam, and diazepam) (Figure 1), which
is in line with recommendations,?# and reflects our
previous studies, as benzodiazepines should be
avoided in elderly patients due to their negative
effect on falls and cognitive decline.>”

The third finding is that the service improved treat-
ment guidelines adherence. Most commonly, the
interventions were related to depression treatment.
Improved depression treatment adherence was
also reported in a US study, where this service is
available in some states.!! However, the CP in our
study did not have prescribing rights, which could
be explored in future studies. A study with a large
sample size reported that depression is not ade-
quately recognized and treated in primary care:
although 51.6% (95% CI, 46.1-57.2) of 12-month
cases received treatment for depression (7=9,090),
the treatment was adequate in only 41.9% of them
(95% CI, 35.9-47.9), resulting in 21.7% (95% CI,
18.1-25.2) of 12-month depression cases being
treated adequately.?? The most commonly pro-
posed interventions regarding antidepressants in
our study were sertraline initiation (often instead
of escilatopram, which featured in pXDDIs), and
mirtazapine and trazodone initiations (often
instead of benzodiazepines). This is also in line
with the guidelines.!8 Insomnia guidelines adher-
ence improved, as benzodiazepines were often dis-
continued in line with the guidelines and the
PRISCUS and Beers lists.2> For schizophrenia
treatment, discontinuation of small doses of que-
tiapine was recommended in some cases, as such
use is common in clinical practice despite poor evi-
dence for it.18 OQur results reflect the findings of our
2019 study examining antipsychotic treatment
guidelines, in which 9 out of 21 different CP inter-
ventions (42.8%) were accepted by GPs. The
acceptance rate of the recommendations, but not
patient age, improved treatment guidelines adher-
ence for antipsychotics (p=0.041) and quetiapine
was found to be the most frequently used antipsy-
chotic, prescribed to 30 out of 49 patients included
in the study (61.2%).71° Some important dose
adjustment interventions were also provided in
dementia treatment.

Despite positive results, this study has several
important limitations. The researchers did not
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contact the study participants directly to gather
data on their response to the service. The method-
ology used in this study has limitations that may
affect the results and introduce high bias (i.e., no
control group, no randomization, selection bias,
no outcomes measuring, polypharmacy, heteroge-
neous population, small sample size, monocentric
study, risk of type II error). These could all be
addressed in future studies. Despite these limita-
tions, we provide valuable data on the effects of
CP interventions in a primary care facility in
Slovenia. The study adds to the research on
healthcare provision for elderly patients with men-
tal disorders in Central Europe and demonstrates
what effects can be expected from implementing
the service in countries that do not yet have it.

Conclusion

This study shows that CP recommendations in
geropsychiatric patients treated with polyphar-
macy improved treatment guidelines adherence
and the quality of pharmacotherapy prescribing
by reducing the total number of medications,
pXDDI, and PIMs. The accepted interventions
remained mostly unchanged 6months after
their introduction. Additional research with a
larger sample size or a prospective study design
would be needed to attempt to replicate these
results.
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