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Abstract

Background Elderly patients are at greater risk of receiving potentially inappropriate medications (PIMs) and developing
adverse drug events. Identification and correction of PIMs is essential to maximize medication safety.

Objective To determine the prevalence of PIMs on admission in Thai elderly patients admitted to a medical ward and to
compare changes of PIMs on discharge, following comprehensive care by a ward pharmacist with or without a geriatric
pharmacy specialist.

Patients and method A prospective, quasi-experimental study was performed at a tertiary university hospital in Bangkok,
Thailand. Patients aged > 60 years who were admitted to the medical ward were recruited and allocated to one of two groups:
intervention (IG) and control (CG). The CG received pharmaceutical care from the ward pharmacist. The IG received phar-
maceutical care from the geriatric pharmacy specialist along with the ward pharmacist. The 2012 Beers criteria were used
to identify PIMs on admission, during hospitalization, and on discharge.

Results Prevalence of PIMs on admission was 43.3% (N =187). On discharge, prevalence of PIMs in the IG decreased
significantly compared to that on admission (21.3% and 43.3%, p <0.05) and was significantly lower than in the CG (21.3%
and 40.9%, p=0.036). Moreover, the percentage of patients without PIMs on discharge in the IG was significantly higher
than in the CG (78.7% and 59.1%, p <0.0001).

Conclusion Use of PIMs was common among hospitalized elderly patients on admission. Pharmaceutical care provided
by a geriatric pharmacy specialist in conjunction with a ward pharmacist significantly reduced the prevalence of PIMs on
discharge compared with on admission.

1 Introduction

Many countries, including Thailand, have a rapidly increas-
ing elderly population. An older population is seven times
more likely to be hospitalized due to adverse drug events
(ADEs) than a younger population [1, 2]. Common risk
factors for ADEs in this population include polypharmacy,
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inappropriate prescribing, and pharmacokinetic and phar-
macodynamic changes [3, 4]. The majority of adverse drug
reactions (ADRs) in older people are ‘type A reactions,’
which are otherwise preventable. In a prospective study of
1,756 admitted patients aged over 65 years, 45.1% of ADRs
were classified as definitely avoidable and 31.4% as poten-
tially avoidable [1]. There are several strategies to further
reduce this ADE rate, one of which is the identification of
potentially inappropriate medications (PIMs).

PIM is defined as a medication for which the potential
risk for ADE is higher than the supposed clinical benefit.
Dispensing PIMs in the elderly also constitutes suboptimal
prescribing, especially if a safer alternative is available.
Therefore, several prescribing criteria have been developed
to minimize prescribing errors in elderly patients [5-9].
The most referred prescribing criteria, Beers criteria, were
developed by the American Geriatric Association based on
the expert opinions of geriatric pharmacotherapy specialists
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[10]. In elderly patients, up to 16% of medications being
taken at the time of admission are defined as PIMs, and
almost 50% of admitted patients have at least one PIM [1].
Thus, the identification and management of PIMs might be
the best way to prevent ADE in the elderly.

Several studies, focused on the prevalence of PIMs using
Beers criteria, have shown that around 42.6% of prescribed
medications were PIMs [11-16]. However, most of these
studies were conducted in outpatient settings. The few stud-
ies with inpatient settings have demonstrated a different
rate of PIMs (around 50-70%) [12]. Furthermore, a recent
meta-analysis found that multi-disciplinary teams involving
pharmacists can reduce PIMs by reducing prescribing errors
in the older population [13, 14]. Some studies focused on
the prevalence of PIMs in elderly patients in Thailand [15],
but most of them boasted a retrospective, cross-sectional
descriptive design in an outpatient setting; very few studies
were carried out at the inpatient unit in primary- or second-
ary-care hospitals. In addition, these studies used different
explicit criteria including Beers criteria and newly developed
criteria [16-18].

Therefore, the objective of this study was to determine the
prevalence of PIMs in hospitalized elderly Thai patients. In
addition, this study aimed to compare the reduction in PIMs
on discharge between patients receiving pharmaceutical care
delivered by a geriatric pharmacy specialist and patients
receiving the usual care by a ward pharmacist.

2 Methods
2.1 Study Design, Setting, and Patient Population

This was a prospective, quasi-experimental, single-center
study conducted at Siriraj Hospital, Bangkok, Thailand from
May 2015 to February 2016. All patients aged 60 years or
older who were admitted to these medical wards and pro-
vided informed consent were included in the study. Patients
were excluded if they were admitted for less than 48 h,
transferred to other wards, died during admission, or needed
either palliative or end-of-life care, as determined by the
physician. The study protocol was approved by the review
committee of Faculty of Medicine Siriraj Hospital, Mahidol
University. Concerning the characteristic of medical wards
in our setting, they consisted of eight medical wards with
20 beds in each ward. These wards had been divided into
an intervention group (four wards) and a control group
(four wards), therefore we expected that there would be 80
patients in each group at the same time. Regarding the cri-
teria for admission, patients were admitted to a vacant bed
in each ward assigned by the routine hospital admission pro-
tocol; the investigators were not involved in this procedure.
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Eligible patients were allocated into either an intervention
or a control group depending on their admitted ward. One
inpatient ward pharmacist worked regularly with the medical
team in each medical ward and one geriatric pharmacy spe-
cialist, with a board certified geriatric pharmacotherapy cre-
dential, worked among four wards of the intervention group.
In the intervention group, the patients were provided phar-
maceutical care by the geriatric pharmacy specialist adjunct
to the ward pharmacist. In the control group, the patients
received standard pharmaceutical care by the ward pharma-
cist. The standard care included medication reconciliation
within 48 h of patient admission, drug use evaluation, pro-
viding drug information to the medical team, and discharge
counseling. In addition, the geriatric pharmacy specialist
in the intervention group assessed the appropriateness of
medication during hospitalization every day, using the 2012
Beers criteria to identify any PIMs and provided a suitable
intervention to the physician to optimize drug therapy based
on age-related physiological changes and their clinical sig-
nificance. The team communicated verbally in person or by
written notes on the patient chart.

2.2 Outcome Measurements

The primary outcome was the prevalence of PIMs on admis-
sion. Secondary outcomes included changes in the propor-
tion of PIMs on discharge compared with that on admission
between the two groups and changes in each type of PIMs
in each group on discharge.

PIMs were identified according to the 2012 Beers criteria
by the same geriatric pharmacy specialist throughout the
study for both groups. In the intervention group, PIMs were
detected via a medical chart review, within 48 h after admis-
sion, every day during hospitalization, and on discharge. In
the control group, however, the PIMs were identified retro-
spectively by a medical chart review after the patients were
discharged. The identified PIMs in both groups were classi-
fied into three subtypes for subgroup analysis: general PIMs,
condition-associated PIMs, and PIMs with anticholinergic
properties.

Furthermore, all patients in both groups were followed
up via phone call by the geriatric pharmacy specialist at
2 weeks after discharge to assess medication adherence,
possible adverse events, and other potential medical and
drug-related problems. If drug-related problems such as side
effects were identified, the geriatric pharmacy specialist pro-
vided solutions to the patients and their caregivers. However,
if a serious medical illness was found, rehospitalization or
an outpatient visit was recommended.
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2.3 Sample Size Calculation and Statistical Analysis

The sample size was calculated based on the results
obtained from Egger et al. [19], which revealed that the
estimated prevalence of PIMs in hospitalized elderly
patients was 0.16. Thus, at least 207 patients had to be
recruited for a significance level of @=0.05 and a power
of at least 80% (£ < 0.20).

All data were tested for normal distribution by measur-
ing kurtosis and skewness. The baseline characteristics
were compared between groups by using Fisher’s exact
test for nominal data and the Mann—Whitney U test for
continuous data. The primary analytical approach was a
per-protocol analysis. Descriptive analysis was applied for
the number of PIMs. The »? test was used to compare the
prevalence of PIMs between groups on admission, during
hospitalization, and on discharge. A paired ¢ test was used
to compare the prevalence of PIMs on discharge with that
on admission in the same group. McNemar’s test was used
to test the nominal data. A p value of less than 0.05 was
considered to indicate a statistically significant difference.
All analyses were performed using the Statistical Package
for the Social Sciences for Windows version 21.

3 Results
3.1 Baseline Characteristics

In total, 234 patients were enrolled, of whom 47 patients
(20%) were excluded according to the exclusion criteria.
Of these, two were admitted for less than 48 h, three were
transferred to other wards, 39 died during admission, and
three needed either palliative or end-of-life care, as deter-
mined by the physician. Then, the 187 eligible patients
were divided into two groups with 94 and 93 patients in the
intervention and control groups, respectively. There was no
significant difference between the baseline characteristics of
the patients in both groups (Table 1). The mean age of the
patients in the intervention and control group was 74.0+ 8.4
and 74.9 +9.0 years, respectively. Both groups had more
than 50% male population and their functional status could
be identified as partially dependent. The average number
of prior medications per patient on admission was 7.8 +4.4
and 8.7+5.1 items in the intervention and control groups,
respectively. The most common causes of hospitalization
for both groups were heart failure, pneumonia, non-ST seg-
ment elevation myocardial infarction, chronic obstructive
pulmonary disease with acute exacerbation, and upper gas-
trointestinal bleeding.

Table 1 Baseline characteristics of patients in the intervention group and control group (N=187)

Characteristic Intervention group (n=94) Control group (n=93) p value
Age (years), mean + SD 74.0+8.4 74.7+9.0 0.567
60-74 years, n (%) 57 (60.6) 46 (49.5)
75-84 years, n (%) 24 (25.5) 30 (32.3)
> 85 years, n (%) 13 (13.8) 17 (18.3)
Sex: male, n (%) 48 (51.1) 48 (51.6) 0.940
BMI (kg/mz), mean + SD 21.9+3.9 22.58+4.0 0.220
Functional status 0.207
Independent, n (%) 29 (30.9) 20 (21.5)
Partially dependent, n (%) 41 (43.6) 52 (55.9)
Totally dependent, n (%) 24 (25.5) 21 (22.6)
Cause of admission, n (%) 0.157
Heart failure 11 (11.7) 12 (12.9)
Pneumonia 15 (16) 7(7.5)
NSTEMI 6 (6.4) 6 (6.5)
COPD with AE 5(.3) 5654
UGIB 6 (6.4) 3(3.2)
Average number of medications prior to admission, 7.8+4.4(8) 8.7+5.1(9) 0.250
mean + SD (mode)
Length of hospital stay (days), mean, median (range) 16.97, 14 (3-78) 13.41, 10 (3-51) 0.084

BMI body mass index, COPD with AE chronic obstructive pulmonary disease with acute exacerbation, NSTEMI non-ST segment elevation myo-

cardial infarction, UGIB upper gastrointestinal bleeding
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Table 2 Prevalence of potentially inappropriate medications (PIMs)
during the study

Admission (%) Hospi- Discharge (%)
talization
(%)
Total (N=187) 433 46.0 31.0%
Intervention group 43.6 43.6 21.3%*
(n=94)
Control group (n=93) 43.0 48.4 40.9

*p <0.05 compared between the prevalence of PIMs on discharge and
on admission

**p=0.036 compared between intervention group and control group
on discharge

Table 3 Potentially inappropriate medication (PIM) classes on admis-
sion (N=187)

Medication/medication class Percentage
Benzodiazepines 21.70
Doxazosin 16.04
Orphenadrine + paracetamol 7.55
Anmitriptyline 6.60
NSAIDs 5.66
Hydroxyzine 5.66
Trihexyphenidyl 4.72
Cyproheptadine 3.77
Methyldopa 2.83
Megestrol 2.83

NSAIDs non-steroidal anti-inflammatory drugs
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3.2 Prevalence of Potentially Inappropriate
Medications (PIMs)

We found that 81 patients took at least one PIM on admis-
sion; thus, the overall prevalence of PIMs on admission was
43.3% (intervention group: 43.6%, control group: 43.0%),
with no significant difference between the groups (p =0.636)
(Table 2). The most common PIM classes are summarized
in Table 3.

The prevalence of PIMs during hospitalization slightly
increased but had no significant difference when compared
with the prevalence of PIMs on admission in both groups.

On discharge, the overall prevalence of PIMs was found
to be significantly decreased from that on admission (31.0%
and 43.3%, respectively, p <0.05). Moreover, the preva-
lence of PIMs in the intervention group was found to be
significantly lower than that in the control group (21.3% and
40.9%, respectively, p =0.036). Consequently, the percent-
age of patients without PIMs in the intervention group was
significantly higher than that in the control group (78.7% and
59.1%, respectively, p <0.0001; Fig. 1).

3.3 Types of PIMs Through the Hospital Course

On admission, the most prevalent type of PIMs found in both
groups was general PIMs (56.7% vs. 57.4% in the interven-
tion and control group, respectively; Fig. 2). The prevalence
of condition-associated PIMs and PIMs with anticholinergic
properties in the intervention group was found to be 10.0%
and 33.3%, respectively. In contrast, in the control group,
the prevalence of PIMs was found to be 14.8% and 27.9%,
respectively. Overall, there was no significant difference in
the prevalence of each type of PIM between groups.

78.7

p<0.0001

59.1

Discharge

oo «4@ee Control group

Fig. 1 Percentage of patients without potentially inappropriate medications (PIMs) on admission, during hospitalization and on discharge
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Fig.2 Prevalence of potentially inappropriate medications (PIMs) in
the intervention group and control group on admission, during hos-
pitalization, and on discharge. PIM_int PIMs in intervention group,

During hospitalization, the prevalence of general PIMs
and condition-associated PIMs slightly increased in both
groups (Fig. 2). In contrast, the prevalence of PIMs with
anticholinergic properties declined in both groups. However,
the prevalence of each type of PIM showed no statistical dif-
ference when compared with that on admission.

On discharge, the prevalence of general PIMs in the inter-
vention group was found to be significantly decreased when
compared with that on admission (39.3% vs. 56.7%, respec-
tively, p <0.0001). In contrast, this prevalence in the control
group showed no difference from that on admission (58.5%
vs. 57.4%, respectively). The prevalence of condition-asso-
ciated PIMs increased during hospitalization in both groups
but did not show any statistically significant difference when
compared with that on admission. The prevalence of PIMs
with anticholinergic properties did not show much difference
in the intervention group from that on admission, while it
decreased in the control group from that on admission, but
without a significant difference.

All patients found to be prescribed PIMs on discharge
in the intervention group (n=20) and the control group
(n=38) were scheduled to have a health assessment by
phone call 2 weeks after being discharged from the hospi-
tal. The results showed that some patients in both groups
experienced adverse events, such as dizziness, sedation,
and headache, with no need for medication management

(Table 4). Only three patients in the intervention group and
six patients in the control group developed serious adverse
events, which needed medical attention. One patient in the
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Table 4 Clinical outcomes at 2 weeks after discharge from hospital

in patients who had potentially inappropriate medications (PIMs) on
discharge

Number of patients Interven- Control group (n=93)
tion group
(n=94)
Patients with no PIMs on 74 55
discharge
Patient had at least one PIM 20 38
on discharge
Average number of PIMson  1.25+0.77 1.32+0.62
discharge (mean + SD)
No adverse events 9 (45.0%) 14 (36.8%)
Developed adverse events 7 (35.0%) 16 (42.1%)
but no need for other
treatment
Developed adverse events 3 (15.0%) 6 (15.8%)
and need medication
management
Rehospitalization 1(5.0%) 2 (5.3%)

intervention group developed delirium from anticholiner-
gic usage (cyproheptadine) and one patient in the control
group experienced confusion and disorientation, due to a
suspected acute fever, requiring rehospitalization. Another
patient in the control group with a history of myocar-
dial infarction developed acute heart failure after taking
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non-steroidal anti-inflammatory drugs (NSAIDs) obtained
from a drug store and required rehospitalization.

4 Discussion

All patients enrolled in the study were allocated to the
wards by the inpatient unit officer, depending on their phy-
sician and availability of units in each ward. Therefore,
this study had a quasi-experimental design, as true rand-
omization was not possible. In addition, each medical ward
at the study site was operated separately. We ensured that
the ward pharmacist provided identical pharmaceutical
care in each ward every day that complied with the stand-
ard care of pharmacy professionals. However, the results
from our unpublished preliminary observational study
showed that PIMs were still detected in the prescription
of elderly patients who were discharged from these wards.
Consequently, a geriatric pharmacy specialist with expert
knowledge and experience in geriatric pharmacotherapy
could help to fill the gap in standard care delivered by
the ward pharmacist in the medical ward [20]. Therefore,
this may be the first study to verify the impact of geriat-
ric pharmacy specialist involvement on the prevalence of
PIMs in hospitalized elderly patients.

In our study, we used 2012 Beers criteria to identify
PIMs. Thai healthcare professionals, including physicians
and pharmacists, are more familiar with the Beers criteria
than others. Thus, lack of knowledge about medication
lists to be avoided in the elderly could not be given as a
reason. Furthermore, the ward pharmacist informed the
relevant physician about the appropriateness of medica-
tion by referring to the Beers criteria for elderly patients.
Accordingly, we could assess the impact of the geriatric
pharmacy specialist on the administration of PIMs during
hospitalization when compared with the impact of ward
pharmacist in the control group. This may also explain the
reduction of PIMs in the control group during hospitaliza-
tion and on discharge, especially PIMs with anticholiner-
gic properties.

Data from 187 eligible patients were analyzed, and
this number was lower than the expected sample size
(N=207). This figure was not used to determine the
impact of interventions between intervention and control
groups. The results of our study demonstrated that PIMs
could be detected during the study period in both groups.
Therefore, the reduced number of participants should not
have affected to the overall results.

Regarding PIMs detection, we found that 43.3% of
our patients were taking at least one PIM on admission.
This finding is comparable with that of previous studies,
where the prevalence of PIMs in hospitalized patients
ranged between 44.4% and 79.0% [21, 22], and this range
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of values is higher than that in the outpatient setting
(16.0-53.0%) [6, 23-25]. Our study could not be consid-
ered a pioneer study in terms of studying the prevalence
of PIMs in Thailand. However, previous studies that have
assessed PIMs in elderly Thai patients have been mostly
performed in an outpatient setting [15, 26]. The reported
prevalence of PIMs was in the range of 19.2% and 28.1%,
which is relatively smaller than that in our study [15].
Moreover, the PIMs on admission in our study were cal-
culated from the lists of medications prior to admission,
and should not have differed from those in outpatient set-
tings. However, the comparison with other studies must
be interpreted carefully to account for differences in the
patient settings, criteria used to detect PIMs, and the study
methodology employed.

The most commonly observed PIMs in our study were
benzodiazepines, such as diazepam, lorazepam, clonazepam,
and NSAIDs, comparable to other studies [6, 27]. However,
our results also showed doxazosin, an alpha-1 receptor
antagonist, as a common PIM, which diverged from previous
study results. Doxazosin is the treatment of choice for symp-
tomatic benign prostatic hypertrophy, the most common
prostate problem for older men [28]. As half of our eligible
participants were male (51%) and over 60 years old, they
were likely to receive doxazosin for this indication. How-
ever, doxazosin has a high risk of orthostatic hypotension
and is not recommended as a routine treatment for patients
with hypertension [29]. In addition, a safer alpha-1 recep-
tor antagonist with highly selective and subtype-specific,
such as tamsulosin, is available, which is generally better
tolerated than other alpha-1 receptor antagonists (terazosin,
prazosin, doxazosin) and has no clinically relevant effect on
blood pressure [29, 30].

With regards to the prevalence of PIMs on admission
between groups, no statistically significant difference in the
prevalence of PIMs, and the number of general PIMs, con-
dition-associated PIMs, and PIMs with anticholinergic prop-
erties was observed between the study groups. This might
be related to the similarity in the baseline characteristics
between the intervention and control groups, particularly
the number of medications on admission.

During hospitalization, the prevalence of total PIMs in
both groups counted cumulatively across the hospital stay
did not show a significant difference when compared with
that on admission. However, there was a relatively higher
prevalence of general PIMs and condition-associated PIMs
in both groups than that on admission. Notably, the oral
long-acting benzodiazepines, NSAIDs, and medication
with anticholinergic properties, which were commonly
identified PIMs on admission, had been discontinued on the
recommendation of the ward pharmacist after completion
of medication review and reconciliation. In addition, the
geriatric pharmacy specialist recommended discontinuation
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of long-acting sulfonylurea (glyburide) and central alpha-1
receptor agonist (methyldopa) in the intervention group. The
ward pharmacist and the physician may have been unaware
of these medications being PIMs. Nevertheless, some new
general PIMs were documented during hospitalization, espe-
cially at night time, when neither the ward pharmacist nor
geriatric pharmacy specialist worked at the ward. Examples
of these PIMs were meperidine injection for severe acute
pain, oral lorazepam for insomnia and anxiety, oral meto-
clopramide for nausea, and intravenous diazepam for status
epilepticus. Noticeably, most of these medications have safer
alternatives except for status epilepticus [31, 32]. Similarly,
using oral short- to intermediate-acting benzodiazepine for
short-term symptomatic treatment of acute anxiety (not
more than 2 weeks) was considered appropriate [33]. We
believe that these recognized PIMs were continued during
hospitalization and at discharge because the physician con-
sidered that their benefit outweighed their short-term risk.

Condition-associated PIMs was determined according to
a list of medications that should be avoided in older adults
with certain diseases. The increased number of condition-
associated PIMs in the intervention group was related to
antipsychotics. Antipsychotics should be avoided in patients
with dementia or cognitive impairment because they can
increase the risk of cerebrovascular events. In our study,
dementia was found in 4.3% and 3.3% of the patients in the
intervention and control groups, respectively. Thus, antip-
sychotics, such as risperidone, quetiapine, and olanzapine,
were used to treat behavioral and psychological symptoms
of dementia such as agitation and delusion which usually
flared up with stress, change in daily routines, excessive
stimulation and change in environment. Accordingly, these
antipsychotic agents were prescribed during hospitalization
and extended until discharge.

In contrast, the PIMs with anticholinergic properties
during hospitalization were satisfactorily decreased in both
groups when compared with on admission. This may be a
result of the healthcare professionals’ familiarity with the
Beers criteria, which recommend avoiding anticholiner-
gic drugs in elderly patients. Therefore, medications with
anticholinergic properties found during the medication
review (such as hydroxyzine, orphenadrine, and trihexy-
phenidyl) were recognized by the physician and the ward
pharmacist and generally discontinued if there was no spe-
cific therapeutic indication. On the other hand, PIMs with
anticholinergic properties on discharge were associated with
the increasing use of loratadine, which was a non-sedating
antihistamine for treatment of allergic symptoms. Lorata-
dine was classified as a PIM with anticholinergic proper-
ties according to the 2012 Beers criteria. Nevertheless, it is
removed from the list in updated 2015 Beers criteria.

Similarly, on discharge, the prevalence of PIMs in the inter-
vention group was significantly lower than that on admission,

whereas only a tiny reduction of total PIMs in the control group
was observed when compared with that on admission. Cor-
respondingly, a statistically significant difference in the per-
centage of patients without PIMs on discharge was observed
between the two groups. To our knowledge, PIMs are associated
with an increased risk of poor outcomes in the older population
including adverse events, drug—drug or drug—disease interac-
tion, and hospitalization [34, 35]. Accordingly, the patients in
the intervention group had better outcomes compared with
those in the control group, owing to medication safety. Regard-
less, there were no established data to demonstrate the rela-
tionship between the presence of PIMs on discharge and the
risk of adverse effects or rehospitalization rate [36—39]. In our
study, the telephone follow-up at 2 weeks post-discharge by the
geriatric pharmacy specialist revealed that most of the patients
were healthy, despite having PIMs on discharge, while some
patients developed adverse events despite having no PIMs on
discharge. This finding indicated that, in addition to identify-
ing PIMs to assess medication safety, the management of indi-
vidualized pharmacokinetic and pharmacodynamic changes,
renal function, hepatic function, co-morbidities, and concurrent
medications providing recommendations for dose adjustment
and discharge counseling plan should also be included in the
care protocol to maximize the safety of medication use.

Regarding the prevalence of PIMs subtype on discharge in
the intervention group, there was a 31% reduction of general
PIMs compared with that on admission. Although there was
an observed increase in general PIMs during hospitalization
as discussed above, these new PIMs were prescribed as a
once-a-day regimen. Thus, these identified PIMs were with-
drawn on discharge. In addition, other medications account-
ing for general PIMs had been discontinued since admission.
Therefore, the prevalence of general PIMs on discharge was
found to be dramatically decreased. In contrast, no signifi-
cant changes in the prevalence of condition-associated PIMs
and PIMs with anticholinergic properties on discharge were
observed compared with on admission, despite intervention
by the geriatric pharmacy specialist. This non-acceptance
of pharmacist interventions might be a result of the inpa-
tient healthcare physician’s incomplete understanding of the
patient’s previous illness and medication history. Further-
more, some PIMs were prescribed by specialists or senior
physicians, which inpatient physicians are often reluctant to
modify or stop even pharmacist’s recommendation.

In summary, our study results disclosed that including
a geriatric pharmacy specialist in the medical team had an
impact on the prevalence of PIMs in hospitalized elderly
patients, specifically general PIMs. In addition, our study
also emphasized the importance of having a ward pharmacist
in the medical team, as they help in complete medication
review and reconciliation, including modification or discon-
tinuation of PIMs in the hospitalized elderly patients, espe-
cially PIMs with anticholinergic properties. Nevertheless,
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other healthcare professionals including physicians and
nurses may help to diminish PIMs as well, provided that they
are trained on rational drug use in the elderly. The presence
of a pharmacist as a drug expert in the medical team will,
however, help reinforce the optimization of drug therapies
for elderly patients. Additionally, providing the ward phar-
macist with a short training course related to geriatric phar-
macotherapy might improve their competency and reduce
the prevalence of PIMs, resembling the impact made by a
geriatric pharmacy specialist.

There are some obvious limitations to our study. First,
several enrolled patients were excluded from the study, and
this number was more than that anticipated. This may be
related to our study setting being the biggest university hos-
pital in Bangkok. Thus, majority of the patients admitted
to our hospital, with co-morbidities and moderate-to-severe
disease severity, had to be excluded. Second, we could not
assess whether the adverse events that occurred after dis-
charge were correlated with the residual PIMs at discharge.
Third, the PIMs identification in the control group was car-
ried out retrospectively after the patient was discharged.
Consequently, medication administration records or data
related to drug therapy were unavailable or incomplete, thus,
such PIMs could not be counted and the prevalence of PIMs
could be underestimated.

5 Conclusion

The Beers-related PIMs use was highly prevalent among
Thai patients aged over 60 years who were hospitalized
in the medical ward. Applied geriatric pharmacotherapy
knowledge and pharmaceutical skills delivered by a geriat-
ric pharmacy specialist together with the ward pharmacist
has the potential to reduce the prevalence of PIMs in this
population, as demonstrated by significantly less PIMs on
discharge than that on admission. The general PIMs and
PIMs with anticholinergic properties are the most common
subtypes that can be optimized. However, a shortage of ward
pharmacists, especially geriatric pharmacy specialists, may
pose a big challenge for the implementation of this model in
the general inpatient setting.
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