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Abstract

Background

Polypharmacy is highly prevalent in older patients with multimorbidity and is associated with
increased risk of adverse drug events. This pilot study investigated the added value of a
bedside medication review with cognitive and depression screening by a clinical pharmacist
to identify potentially inappropriate medications (PIMs) and medication use issues in older
patients with polypharmacy.

Methods and results

In the period from September 2018 to March 2019, a clinical pharmacist took part in the
comprehensive geriatric assessment of 37 older patients hospitalized at Antwerp University
Hospital and conducted a medication review consisting of a record review, a bedside inter-
view questionnaire covering medication use, evaluation of cognitive function (abbreviated
MMSE), depression (GDS-4), and systematic check for possible PIMs (STOPP/START
criteria).

Patients were 8314 years old and on a median of 12 home medications (range 5—20).
The clinical pharmacist formulated an average of 7.7 recommendations to optimize medica-
tion use per patient, of which 89.9% were considered clinically relevant by the geriatrician.
Only 2 out of 286 PIMs were discovered during routine electronic validation of medication
prescriptions. Supervision of medication intake was absent in 75% of cognitively impaired
patients, but advice to do so was implemented in 86.4% of cases. The multidisciplinary geri-
atric advice was communicated to the treating physician, who fully implemented 33.8% of
the recommendations.
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Conclusions

Bedside medication review with cognitive and depression screening by a clinical pharmacist
is useful to discover polypharmacy related problems and medication intake issues in a popu-
lation of geriatric patients. Systematic screening for cognitive impairment and depression
are needed to detect patients in need of support for correct medication use and therapy
compliance.

Introduction

An aging population brings with it a higher prevalence of multimorbidity and the need for
more pharmacological therapy. Polypharmacy, defined as the chronic use of 5 or more differ-
ent drugs [1], becomes increasingly common among older persons. Ample evidence exists that
polypharmacy is associated with increased medication safety issues and an increased risk of
adverse drug events (ADEs).

Polypharmacy has been shown to increase the risk of drug interactions, drug toxicity, falls,
delirium and nonadherence [2], as well as increasing hospitalization rate and mortality risk
[3]. This is especially the case in older patients, as changes in the pharmacokinetics and phar-
macodynamics make older people more vulnerable for drug-related harm [4].

A number of validated assessment tools can be used to optimize medication use and pro-
vide guidance in determining medication appropriateness in the elderly [5]. These tools can be
categorized into explicit, criterion based tools such as the Beers criteria [6] and the Screening
Tool of Older Person’s Prescriptions (STOPP) / Screening Tool to Alert doctors to Right
Treatment (START) criteria [7]; implicit, judgment based tools such as the Medication appro-
priateness Index (MAI) [8] and tools combining these approaches. [5] A 2018 systematic
review found that these tools resulted in a reduction of inappropriate prescribing, but there
was conflicting evidence regarding the effect of a medication review using these tools on clini-
cal outcomes [9]. However, individual studies did find a positive effect of medication reviews
on clinical parameters such as emergency department visits [10], hospital readmissions [10,11]
or quality of life [12]. Successful deprescribing interventions have been reported for interven-
tions by physicians, clinical pharmacists and multidisciplinary teams [13].

Here we report the results of a pilot study investigating the value of bedside medication
review by a clinical pharmacist as part of a multidisciplinary geriatric team to detect potentially
inappropriate medication (PIM) and issues with medication use in older patients with poly-
pharmacy, hospitalized on non-geriatric wards of a tertiary hospital. The main objectives of
the study were to determine whether a patient interview with cognitive and depression screen-
ing by a clinical pharmacist has an added value over routine medication prescription checks to
reveal PIMs and medication use issues, and whether the recommendations by the clinical
pharmacist are clinically relevant in a geriatric patient population.

Methods

Geriatric patients hospitalized in the cardiology or orthopedics departments of Antwerp Uni-
versity Hospital in the period from September 2018 to March 2019 were selected on predefined
days on which the clinical pharmacist was available. Antwerp University Hospital is a tertiary
hospital without a dedicated geriatric ward. Its core team for multidisciplinary geriatric
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consultations normally consisting of a geriatrician and a nurse, was expanded with a clinical
pharmacist for this study.

The inclusion criteria were age > 75 years (cut-off for reimbursement of geriatric assess-
ment in Belgian social security system) and polypharmacy, i.e., home medication consisting of
>5 drugs, excluding skin care products and certain over the counter drugs such as artificial
tears or homeopathy. Only patients expected to remain admitted in the hospital for at least
two more days after the pharmaceutical consultation were eligible for inclusion in the study.
Exclusion criteria were communication issues due to a language barrier or serious confused
state of the patient. The study was approved by the Ethical Committee of Antwerp University
Hospital and patients gave written informed consent before inclusion.

For every included patient, a pre-consultation record review, pharmaceutical bedside inter-
view, and a comprehensive medication review were performed by the clinical pharmacist.

Patient record review

The medical record of included patients was reviewed with specific attention to the reason for
hospitalization, medical history of the patient, allergies, home medication and medication
taken during hospitalization. Relevant laboratory values such as kidney function parameters,
INR and potassium level were noted. Data retrieved during the record review were available to
the clinical pharmacist during the interview with the patient.

Pharmaceutical bedside interview

A standardized questionnaire, developed collaboratively by the clinical pharmacist and the
geriatrician, was used to interview the patient on general medication use topics, their knowl-
edge of the medications they were taking, and practical issues related to their use.

To assess the patients’ knowledge of their medication, they were asked to name the indica-
tion or reason for prescription for two of the drugs of choice on their medication list.

Additionally, cognitive functioning was assessed via an abbreviated version of the mini-
mental state examination (MMSE) [14], and patients were screened for depression using the
geriatric depression scale 4 (GDS-4) [15]. The abbreviated MMSE covered the short-term
(3items) and long-term memory (3items) components and the attention component (5 items)
of the MMSE [14]. A score of 2/3 or lower on the long-term memory component of the abbre-
viated MMSE was considered as cognitive decline, patients with a score higher than 1 on the
GDS-4 were referred for further follow-up of depressive symptoms. The clinical pharmacist
had been trained in performing the MSSE and GDS-4 screenings.

Medication review

The STOPP/ START- criteria [7] were used to perform an in-depth medication review check-
ing for each medication whether the prescribed drug was the right choice for a particular indi-
cation, taking into account the multi-morbidity of the geriatric patient.

A recommendation was formulated for every potentially inappropriate medicine (PIM) dis-
covered. These recommendations were classified into 12 different categories:

1. Dose: recommendations on dose adjustments.

2. No indication: recommendations on discontinuation of treatment or re-evaluation due to
the lack of an indication.

3. Stop: recommendations on discontinuation of treatment for reasons other than increased
risk of falling (according to the STOPP- criteria).
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4. Start: recommendations on the initiation of drugs that are considered necessary but have
not yet been administered (according to the START- criteria).

5. Stop due to increased risk of falling: recommendations on discontinuation of treatment due
to increased risk of falling.

6. Interaction: recommendations on drug interactions.

7. Contra-indication: recommendations on contra-indications. Possible alternatives were
recommended.

8. Time of intake: recommendations on the time of intake of specific drug(s).

9. Discrepancy: recommendations on discovered discrepancies between home medication
and hospital-initiated medication.

10. Switch: change of formulation was recommended.

11. Monitoring: therapeutic drug monitoring was recommended. Measurements at defined
intervals to monitor renal function, blood ion values and/ or drug concentrations. (For
example: monitoring of a patient’s potassium level during the start-up of two potassium-
sparing medicines).

12. Changes related to practical use / depression / cognition: groups various recommenda-
tions related to practical issues with medication use or to patient cognition or depression.
(For example: providing a pill splitter or a magistral preparation to facilitate intake or sug-
gest home nursing assistance or supervision of medication preparation and intake in case
of cognitive decline).

Each recommendation was briefly motivated and registered as an intervention. Multiple

recommendations for one drug were registered as multiple interventions in the registration
file.

Validation of recommendations by the geriatrician

To assess the clinical relevance of the recommendations made by the clinical pharmacist, the
geriatrician reviewed the patient chart, and interviewed and performed a clinical evaluation of
the patient. The geriatrician then reviewed and either accepted or rejected the recommenda-
tions formulated by the clinical pharmacist, based on their potential clinical impact using the
tool of Chedru and Juste [16]. Only recommendations not judged to be clinically relevant for
the current patient were rejected. A short motivation was given in the registration file for
rejected recommendations.

Reporting and implementation follow-up

Recommendations accepted by the geriatrician were reported to the treating physician in the
hospital. Patient records were reviewed to check the implementation of the recommendations
by the treating physician two days after the recommendation or after patient discharge.

Data collection and analysis

Patient data collected included name and patient number, hospital ward, medical discipline,
anamnesis, reason of admission, relevant laboratory parameters, home medication, medica-
tion started or paused in the hospital, questionnaire responses. The time spent conducting the
bedside interview and the medication review was also documented. The ADEs detected during
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the bedside medication review process followed in this study were compared to the ADEs
detected during the routine medication validation that is performed in the electronic prescrib-
ing system as part of the standard of care at the hospital. Data are expressed as percentages,
mean + standard deviation or median (range). The data were processed using Microsoft Office
Excel 2016.

The association of START/STOPP recommendations or PIMs for certain drug classes with
screening results suggestive for depression or cognitive impairment, and with supervision on
the medication intake were analyzed with Pearson’s chi square test using SPSS statistics soft-
ware. Significance was accepted for p<0.05.

Results
Population characteristics

This pilot study included 37 patients, 11 hospitalized in the orthopedics department and 26 in
the cardiology department of Antwerp University Hospital, a tertiary care facility without a
dedicated geriatric ward. Included patients were on average 83+4 years old and were using on
average 11.6 different home medications (median 12, range 5-20).

A decreased cognitive status, as judged by a less than perfect score on the long-term mem-
ory component of the abbreviated MMSE, was observed in 24 of 37 patients (64.9%). Remark-
ably, 18 of 24 cognitively impaired patients (75%) were responsible for preparing their home
medication themselves. Lower short-term memory scores were found in 2 patients (5.4%),
whereas diminished attention was observed in 11 patients (29.8%).

Based on the depression screening, four of 37 patients (10.8%) were referred to further fol-
low-up for depression. Supervision on medication intake in patients referred for depression
follow-up was already organized for two patients and was recommended and implemented
after the medication review for the other two patients.

Medication use

During the bedside interview, patients were questioned on general aspects of medication use,
as well as practical issues concerning medication use. Thirty-five out of 37 patients (94.6%)
reported having a regular home pharmacist.

Assistance in procuring medication was reported by 14 patients (38.9%), while 12 patients
(33.3%) reported receiving assistance in preparing their medication, mostly by family mem-
bers (n = 5, 13.9%) or a home nurse (n = 2, 5.4%).

Seven patients (18.9%) reported taking their medication under supervision. Supervision of
medication preparation or use was recommended for 13 patients (29.7%) as a result of the bed-
side interview by the clinical pharmacist. This recommendation was implemented by the treat-
ing physician for 11 out of 13 (84.6%) patients. In four patients, a recommendation for
supervision of medication intake through home nursing was documented in the patient record
but was not reported by the patient during the bedside interview. Supervision of medication
intake was associated with significantly less medications for which no current indication
existed (p = 0.028) and with significantly less PIMs for gastro-intestinal medications
(p = 0.016).

Thirty-five patients (94.6%) reported always taking their medications as prescribed by the
physician. Twenty-three patients (62.2%) reported having a medication scheme. Twenty-eight
patients (75.7%) could name the indication(s) for two drugs of their own choosing on their
medication list.

The bedside interview with the patient revealed that 9 out of 37 patients (24.3%) had practi-
cal issues with medication use, with problems pushing small tablets out of the blister and
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difficulty reading the small print on the outer or inner packaging as the most frequently
reported problems.

Medication review data

Fig 1 is a flowchart of the results of the medication review. A total of 286 PIM-related recom-
mendations were formulated, with an average of 7.7 (SD: 3.1, range 5-17) per patient; for just
2 patients, no medication optimization recommendations were given. Only 2 of the total num-
ber of PIMS identified by the clinical pharmacist after the bedside medication review were dis-
covered during routine electronic validation of the medication prescriptions.

The identified PIMS mainly concerned medication for the cardiovascular system (30.09%),
nervous system (14.6%) and drugs affecting the blood and clotting system (14.2%). The distri-
bution of the discovered PIM’s over different drug classes is depicted in Fig 2.

In patients with a GDS-4 score suggestive of depression, less PIMs for pain and fever medi-
cation were found (p = 0.036), whereas in patients who took their medication under supervi-
sion, significantly less PIMS related to gastro-intestinal drugs were detected (p = 0.016).

Recommendations made by the clinical pharmacist were grouped into 12 categories, as
shown in Fig 3. Most of them related to necessary and missing medications (start recommen-
dation: 20.5%), to the need for monitoring (17.2%) or the need to stop a certain medication
(12.6%).

Screening results indicative of cognitive impairment were associated with a significantly
higher number of discrepancies between home and hospital-initiated medications (p = 0.031)
and more PIMs related to interactions (p = 0.031).

Routine validation
PIMs
(n=2)

Recommendations Rejected:
clinical pharmacist » Not clinically relevant
(n=286) (n=29)

Bedside medication
review PIMs
(n=286) Y
Recommendations Patient alread
validated by the " ! y
A > discharged
geriatrician

(n=257, 89.9%) (n=56)

Y
Recommendations
transferred to treating
physician
(n=201)

A 4

Implemented
recommendations
(n=68, 33.8%)

Fig 1. Flowchart of recommendations by the pharmacist: 89.9% of recommendations were validated as clinically
relevant by the geriatrician. Of the 201 recommendations passed on to the treating physician, only 68 (33.8%) were
implemented. PIM: Potentially inappropriate medicine.

https://doi.org/10.1371/journal.pone.0276402.9001
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Cardiovascular system
Nervous system

Blood and clotting
Gastrointestinal system
Hormonal system
Minerals, vitamins, electrolytes
Vaccines

Pain and fever
Respiratory system
Osteo-articular
Genitourinary system

NSAIDS

Allergies

Sensory sytem

0 10 20 30

Fig 2. PIMs by drug class. Recommendations made by the clinical pharmacist after the bedside medication review,
summarized by drug class. Data are expressed as %. PIM: Potentially inappropriate medicine.

https://doi.org/10.1371/journal.pone.0276402.9002

The pharmaceutical bedside interview lasted an average of 47+16 minutes and the medica-
tion review lasted an average of 68+16 minutes, not taking into account waiting times for the
clinical pharmacist, e.g. due to sleeping patients, another examination or treatment in process,
absence of the patient on the ward.

Validation by the geriatrician

After examining the patient, the geriatrician reviewed the recommendations of the clinical
pharmacist. Of the 286 recommendations formulated by the clinical pharmacist, 257 (89.9%)
were accepted and considered clinically relevant by the geriatrician; the remaining recommen-
dations were not considered as having a clinical impact.

The geriatric consultation could not take place in 11 patients due to early discharge of the
patient, resulting in 56 recommendations that could not be transmitted to the treating physi-
cian during the patient’s hospitalization. For these patients, the geriatrician informed the gen-
eral practitioner by phone about the medication recommendations.

Implementation

Only 68 out of 201 recommendations (33.8%) made after the bedside medication review pro-
cess were accepted and implemented by the treating physician in the hospital (Fig 1).

Discussion

In this pilot study, a comprehensive medication review was performed by a clinical pharmacist
in older patients with polypharmacy hospitalized on the cardiology or orthopedics wards of a
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Contra-indications
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Fig 3. Recommendation types. Recommendations made by the clinical pharmacist after the bedside medication
review, summarized by type of reccommendation. Data are expressed as %.

https://doi.org/10.1371/journal.pone.0276402.9003

tertiary hospital, using the STOPP/START criteria to evaluate the appropriateness of pre-
scribed medications. The clinical pharmacist interviewed the patient to detect practical issues
with medication use and screen for both cognitive impairment and depressive symptoms.

The medication review resulted in on average 7.7 recommendations per patient for opti-
mizing medication use, whereas only two of the total number of recommendations were also
discovered during routine validation using the hospital’s electronic prescribing system. Rou-
tine prescription validation mainly checks the correctness of the dose, time and route of
administration, interactions, contra-indications, allergic reactions, and treatment duration,
but does not take into account indications or clinical parameters The suitability of the medica-
tion is therefore not thoroughly validated. For example, the daily routine validation does not
consider omission of essential medications, monitoring of blood values and therapeutic drug
monitoring (except for vancomycin levels). Neither are cognitive problems or practical diffi-
culties in the use of the medication considered during this routine validation step. The major-
ity of patients reported having a home pharmacist, but under the Belgian social security
system, the role of the home pharmacist, established in October 2017, is that of a community
pharmacist with only the additional responsibility of keeping the patient’s medication scheme
up to date. Official registration of the home pharmacist in the social security system was not
double checked for the patients included in this study.

The two most formulated recommendations in this study involved the initiation of a neces-
sary treatment and the need for monitoring of blood levels or body parameters. The drug clas-
ses in which most PIMs were discovered also differed strongly between routine validation and
extensive medication review. Routine validation mainly focuses on PIMs in the class of antimi-
crobials, blood/coagulation, and pain /fever medications. While in the comprehensive
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medication review, PIMs were mainly discovered in the cardiovascular system, nervous sys-
tem, and blood/ coagulation drug classes. An explanation for this may be that most patients
included in this study were admitted to the cardiology department.

Despite its small population size, the relatively large number of recommendations per
patient (range 5-17) in this study, with recommendations made for 35 out of 37 patients, indi-
cates that systematically reviewing the medication in older polypharmacy patients is important
to optimize medication use and prevent ADEs. Multidisciplinary geriatric teams in Belgium in
general include a geriatrician, a nurse and an occupational therapist, but no clinical
pharmacist.

The short cognitive and depression screening by the clinical pharmacist proved a valuable
part of the bedside interview to be able to start supervision on medication intake, either by
professionals such as a home nurse or by family caregivers in patients with cognitive
impairment or (suspected) depression. When alerted to cognitive impairment or depressive
symptoms in their patients, treating physicians in the hospital implemented the recommenda-
tion to organize supervision on medication intake after discharge from the hospital in most
cases. Noteworthy, the limited screening performed in this study identified patients with signs
of depression and cognitive impairment that had remained unnoticed. Signs of depression or
cognitive impairment, as well as the need for supervision of medication intake, had a signifi-
cant influence on the type of PIMs detected in the medication review, with less PIMs for pain
medication in patients screening positive for depression, whereas in cognitively impaired
patients, a discrepancy between home and hospital medication and interaction PIMs were
detected more often. Supervision of medication intake was associated with less no indication
PIMs and less PIMs related to gastro-intestinal medication.

Since patients in a delusional state were explicitly excluded from the study, temporary con-
fusion or delirium are not likely to be responsible for the relatively high proportion of cogni-
tive impairment we observed.

Our findings suggest that systematic screening for depression and cognitive impairment
would be a useful addition to the standard care of hospitalized older patients for all types of
hospitalizations. This type of limited screening, performed in this study by the clinical pharma-
cist, requires only limited resources and could be delegated to several functions within the care
team. It is important to raise awareness of physicians and caretakers they need to check
whether patients are capable of taking their medication correctly and organize support if this
is not the case.

While the geriatrician accepted 89.9% of the medication change recommendations of the
clinical pharmacist as clinically relevant, only 33.8% of these recommendations were imple-
mented by the treating physicians. A similarly low implementation rate (42%) was observed in
a retrospective study evaluating 100 randomly selected medication reviews in the acute medi-
cal ward of a Danish Hospital. Implementation rates of medication review recommendations
were found to be higher when communicated earlier and verbally to the treating physician.
The type of recommendations implemented most frequently in that study were recommenda-
tions to discontinue drugs for which there was no longer an indication, for inappropriate drug
formulations or drug doses being too low [17]. In a 2009 Belgian study, the reported clinical
relevance of the recommendations made by the pharmacist was comparable to that in our
study (87.8%), but the implementation rate was much higher (84% of treatment changes per-
sisted 3 months after discharge), possibly because that study was conducted in patients hospi-
talized in a geriatric ward [18], in contrast to our study which included patients from the
orthopedic and cardiology wards. A similarly high acceptance rate of clinical pharmacists’
intervention was reported in a Turkish study of geriatric ward inpatients in a teaching hospital
[19].
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Possible explanations for the low implementation rate of the recommendations made in
our study include limited experience and expertise in geriatrics of the orthopedic and cardiol-
ogy ward physicians, as monitoring of patients in a university hospital is mostly done by doc-
tors in training under supervision of a specialist, lack of time, or quick discharge of the patient
leaving insufficient time to make changes to the home medication. A 2014 review of qualitative
research lists knowledge gaps, lack of evidence, insufficient time, respecting other prescribers’
autonomy and fearing negative consequences of changing existing medications as barriers for
physicians to minimize PIMs [20]. In an ongoing follow-up study, we investigate whether par-
ticipation of the clinical pharmacist in a weekly clinic round can increase the implementation
rate.

The bedside interview further revealed that 24.3% of patients experienced practical prob-
lems using their medication. Such problems can negatively affect treatment adherence and
increase the risk of ADEs. Skipping medication intake can potentially deteriorate the medical
condition of patients, potentially resulting in a prescription cascade that further increases poly-
pharmacy and the associated ADE risk. Discovering these practical problems was only made
possible through the direct contact between clinical pharmacist and patient.

The most important limiting factor for the implementation of a bedside medication review
in daily practice is the time constraint. A medication review took an average of 68 minutes and
the pharmaceutical consultation took an average of 47 minutes, while it was initially expected
that the consultation would take about 20 minutes [21], although a similar total time invest-
ment of 2 hours per patient has also been reported [22].

Often, the lonely and very emotional older people saw the bedside interview as an opportu-
nity to start a wide-ranging conversation. The personal questions of the depression screening
were often the catalyst for this. The clinical pharmacist’s inexperience with anamnesis and
direct contact with patients, compounded with a lack of patient communication training in
their training curriculum, also contributed to the time needed for the interviews. This is in line
with the findings of van Eikenhorst et al. [23] who made video observations of clinical pharma-
cists during patient interviews and found that pharmacists mostly responded non-explicitly to
negative emotions voiced by the patient. They recommend that clinical pharmacists must be
trained in patient communication to give more explicit responses to the patient and acquire
more in-depth insight into the patient’s problems [23].

Conclusions

This pilot study demonstrated that medication review by a clinical pharmacist can contribute
to optimal medication use in older patients with polypharmacy, especially in combination
with screening for cognitive functioning and depression. Bedside interviews by the clinical
pharmacist have the added value of revealing practical problems with medication use that may
contribute to nonadherence or increased risk of ADEs. This approach entails a considerable
time investment of the team and needs to be optimized further to increase the implementation
by the treating physician of the prescribing recommendations made. Important calls to

action for the future are additional education of physicians on polypharmacy and medication
review, increased awareness regarding the importance of systematically screening patients for
cognitive dysfunction and depression, and patient communication training for clinical
pharmacists.
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