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Key summary points

Aim Do patients receiving polypharmacy benefit from interventions by hospital pharmacists, individually or as part of a
multidisciplinary team?

Findings Some beneficial effects were found of pharmacist interventions in 15 of 26 studies, specifically on hospital read-
mission, visits to the emergency department and healthcare costs.

Message Evidence in favour of hospital pharmacist interventions in polymedicated older patients is scarce. Well-designed
studies, with clearly defined interventions, outcomes and follow-up times should be conducted in the future to define the
role of pharmacists in the geriatric team.

Abstract

Purpose To identify the evidence that supports the effect of interventions made by hospital pharmacists, individually or in
collaboration with a multidisciplinary team, in terms of healthcare outcomes, a more effective utilization of resources and
lower costs in older polymedicated inpatients.

Methods We searched the following databases: MEDLINE, EMBASE and the Cochrane Library. We also conducted a hand
search by checking the references cited in the primary studies and studies included in reviews identified during the process
of research. Four review authors working by pairs searched for studies, extracted data, and drew up the results tables.
Results Twenty-six studies were included in the review. In 13 of them pharmacists carried out their intervention exclusively
while the patients were in hospital, whereas in 13 interventions were delivered during admission and after hospital discharge.
Outcomes identified were mortality, length of stay, visits to the emergency department, readmissions and reported quality of
life, among others. Pharmacist interventions were found to be beneficial in fifteen studies, specifically on hospital readmis-
sions, visits to the emergency department and healthcare costs.

Conclusion There is no hard evidence demonstrating the effectiveness of hospital pharmacist interventions in older polymedi-
cated patients. Mortality does not show as a relevant outcome. Other health care outcomes, such as hospital readmissions,
visits to the emergency department and healthcare costs, seem to be more relevant and amenable to change. Interventions
that include pharmacists in multidisciplinary geriatric teams seem to be more promising that isolated pharmacist interven-
tions. Interventions prolonged after hospital discharge seem to be more appropriate that interventions delivered only during
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hospital admission. Better-designed studies should be conducted in the future to provide further insight into the effect of

hospital pharmacist interventions.
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Background

It was not until 1989 that Hepler and Strand introduced the
term pharmaceutical care [1]. The new term brought about
a major transformation in clinical pharmacy practice. From
that moment onwards, the work of pharmacists is gradually
transforming into a more cooperative and patient-centred
effort aimed at obtaining specific and positive results to
enhance patients’ quality of life (QoL). In this sense, close
cooperation between clinical pharmacists and other health-
care specialists, especially physicians and nurses, and with
patients and their relatives, are mandatory to succeed in
many pharmaceutical interventions, beyond the usual role of
pharmacist to ensure that patients properly take their medi-
cations as prescribed and avoid any harmful effects.

At first, the value of pharmacists was only measured
through simple and intermediate outcomes such as reduc-
tion of medication errors [2], avoidance of drug misuse [3],
prevention of adverse drug reactions [4], and minimization
of the potential for unnecessary anticholinergic burden [5].
Furthermore, the benefits of pharmacist interventions were
also measured in terms of cost savings and the generation
of economic value [6-8]. This value was not related to
pharmacists’ daily everyday activities, such as medication
reconciliation, counselling, or drug review. Indeed, as phar-
macists walked out their pharmacy departments and started
to collaborate with other healthcare providers and to join
multidisciplinary teams, their value started to become note-
worthy. Pharmacist-led interventions in multidisciplinary
teams in hospital settings seem to improve clinical outcomes
[9]. For example, their work has a positive impact on clini-
cal outcomes and healthcare-resource utilization, reducing
the number of hospitals visits [10] and mortality [11], and
improving QoL or other patient-reported outcomes [12].
Their value has also been recognised in the care of non-
hospitalised patients [13], in long-term care settings [14],
and even in the delivery of home visits [15, 16].

In the case of older patients, the contribution made by
pharmacists could be significant. Ageing places individu-
als at risk of multi-morbidity due to associated physiologi-
cal and pathological changes and increases their chances of
being prescribed multiple medications [17]. This increases
their risk of developing adverse reactions, drug-drug interac-
tions or adherence problems, all of them issues that pharma-
cists feel comfortable dealing with. Ageing is also associated
with pharmacokinetic and pharmacodynamic changes [18].
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Drugs and their formulations usually differ in liberation,
absorption, distribution, metabolism, and clearance patterns
and pharmacists are the experts to consult. Moreover, tools
have been developed to review treatments administered to
older patients to make prescriptions safer and more effec-
tive [19, 20]. In this regard, pharmacists have demonstrated
their skill in applying these tools [21, 22]. For all the rea-
sons above, pharmacists are in a unique position to improve
heath and QoL in this particular population. Although the
literature is scarce in this regard, some systematic reviews
have been conducted to look into the impact that pharmacists
exert on the lives of older patients [8, 23, 24]. In general,
studies in this area are of low-to-medium quality, and under-
powered to estimate the contribution of pharmacists to older
patients’ hard health outcomes such as mortality or hospital
readmission, as many pharmacists fulfil their role as mem-
bers of multidisciplinary teams. This issue remains clearly
unexplored. Moreover, the exact interventions conducted by
pharmacists in different studies are heterogeneous, which
makes it difficult to determine which interventions produce
the best results in complex older patients [25].

This scoping review seeks to identify and discuss the evi-
dence that supports the effect of the interventions made by
hospital pharmacists, either individually or as part of a mul-
tidisciplinary team, in terms of better healthcare outcomes, a
more effective utilization of resources and lower costs in
older polymedicated inpatients.

Methods

A scoping review was conducted according to the guidelines
set out in the PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) extension for Scoping
Reviews (PRISMA-ScR) [26].

First, the research question was formulated following the
PICO(d) format, as shown in Table 1.

Literature search strategy

A search was launched in MEDLINE (through OvidSP, all
PubMed), EMBASE (Elsevier), and the Cochrane Library
(Wiley). All databases were searched from inception to the
3rd March 2020. The search strategy is described in Appen-
dix 1. The search was not filtered by language.

We did not register a review protocol for the search.
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Table 1 Research question based on the PICO (d) format

Hospitalised patients older than 65 years taking four or more regular medications on a regular basis (polymedicated)
Interventions carried out by a hospital pharmacist individually or in collaboration with an interdisciplinary team

Hospital usage (length of hospitalization, readmission rates, visits to an emergency department or visits to a general practitioner)

Population
Intervention
Comparator  Any comparator; usual care
Outcomes Clinical outcomes:
Mortality; quality of life (QoL)
Use of healthcare resources:
Health-related costs and cost savings
Design

without historical controls

Randomised controlled trials (RCTs), non-randomized or quasi-randomised controlled trials (Quasi RCT), before-after studies

Selection of studies and data extraction

Studies were selected based on the criteria established in the
PICO question (Table 1).

Duplicate references across the different literature data-
bases were deleted. Title and abstract screening were under-
taken in pairs by four independent reviewers to detect studies
matching the inclusion criteria. In a second round, full-text
articles were reviewed by four reviewers working in pairs to
obtain the final set of studies to be included. In addition, a
manual search was performed by reviewing the references
in the narrative or systematic reviews found in the literature
search. Discrepancies were discussed and resolved by a third
reviewer.

A data extraction sheet was designed to collect the infor-
mation of interest from the included studies. A pilot extrac-
tion process was performed to test this extraction sheet. This
was done by the reviewers that would subsequently perform
the final extraction process. Once the data extraction sheet
was ready, three of the review authors collected the data

Records identified through database searching

Identification N= 3982

from the selected studies and filled out the extraction sheet.
Two review authors summarised the collected information
by grouping the results of the included studies by setting,
intervention performed, and outcome assessed. No formal
quality assessment of the included studies was carried out
as this is not mandatory when conducting a scoping review.

Results
Results of the literature search

The systematic search resulted in the identification of 3982
references, 166 of which were selected following title and
abstract screening. After the full-text review process, 21
references were included, corresponding to 20 studies.
Seven further references were included from hand search-
ing [27-33]. Again, two of these references came from the
same study but reported different outcomes [30, 34]. Finally,
26 studies were included in the review (see Fig. 1).

Records excluded trough

Screening

Eligibility
Studies retrieved from
manual search, N=7

Full-text articles assessed for eligibility
N=166

N=3816

[ title/abstract revision

/ Full-text articles excluded, N= 145 \

Observational study, retrospective control or no control group, n=31

* Protocols or abstracts, n=27

« Other reported outcomes (drug interactions, inappropiate prescriptions,
adverse drug reactions, polypharmacy reduction, etc), n= 26

« Duplicated studies, n= 18

Included

Fig. 1 Flow chart of the study revision process

N=26

| Articles included in the review |

* Intervention delivered only by community pharmacist or without
pharmacist, n= 16

* No multimorbidity, n=7

* Other study designs, n=7

« Different settings, n=6

* Age:<65yearsold, n=4
¢ Other reasons, n=3
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Included studies

The characteristics of the included studies are detailed in
Tables 2 and 3.

Setting

After data extraction, the included studies were classified
into two main groups according to the setting where the
intervention was performed. Studies classified under the
acute care group included interventions delivered during
hospitalization. In studies classified under the transitional
care group, interventions were delivered during hospitaliza-
tion and after hospital discharge.

Interventions delivered by setting

Acute setting In 13 studies, hospital pharmacists delivered
the interventions only while patients were in hospital. The
most frequent interventions were medication reconciliation
at admission (11 out of 13 studies) [30, 32—41], comprehen-
sive medication review during hospitalization (10 out of 13
studies) [30, 32-38, 40—42], and counselling at hospital dis-
charge, delivering a discharge summary to the patient [33,
40, 41, 43], to the patients’ general practitioner (GP) [35, 37,
44, 45] and to the GP and/or to the community pharmacist
(CP) [32, 36, 38] (10 out of 13 studies) [30, 32-38, 40, 41,
43-45].

Pharmacists delivered their interventions individually, i.e.
without being part of a team, in nine studies [30, 33-35, 40,
42-45], in which the hospital pharmacist made drug rec-
ommendations to the attending physician. In another three
studies, the pharmacist was part of a multidisciplinary team
[37, 38, 41]. In a single study, pharmacy technicians were
also part of the multidisciplinary team together with hospital
pharmacists [32]; in one, the hospital pharmacist worked
along with a clinical pharmacologist [39] and in one, the
hospital pharmacist worked in collaboration with the GP
and the CP [36].

Transition from the acute care setting to the commu-
nity Thirteen studies assessed interventions conducted by
the hospital pharmacist during transition of care from the
hospital to the community [10, 27-29, 31, 46-53]. During
hospitalization, pharmacists performed some interventions
as drug reconciliation at admission [10, 28, 48, 52] or after
admission [31, 46], and medication management, includ-
ing medication review and giving advice on potential drug-
related adverse events and drug—drug interactions [10, 27,
28, 31, 46, 48, 52]. Other interventions conducted at dis-
charge included medication reconciliation [10, 28, 31, 49],
a patient interview giving counsel on discharge medication
and on how to prevent or manage drug problems [10, 28, 29,
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31,47, 49, 53], and sending a discharge summary to the GP
or CP [48, 50-53].

After discharge, interventions consisted of: follow-up
phone calls by the hospital pharmacist [10, 28, 29, 31, 48,
51, 52] or by other member of the team [46] in eight stud-
ies, and personal follow-up by pharmacist [47, 49, 53] or by
a nurse [52] in four studies. During follow-up, pharmacists
made drug-related recommendations, provided counselling,
and reinforced adherence [31, 47, 48, 50, 53]. Contact with
the GP in case any problems were detected or if changes to
the medication were required was done by the pharmacist
in six studies [10, 31, 47, 50, 51, 53] and by some other
member of the team in an additional study [27]. In two stud-
ies, the pharmacist met with the patient’s responsible team
if there were any problems related with the patients’ drug
treatment [46, 50].

The drug treatment was followed by a hospital pharmacist
in seven studies [10, 28, 29, 31, 48, 49, 52], a community
pharmacist in two [47, 50] and by other members of the team
in four studies [27, 46, 51, 52].

The hospital pharmacist was part of a multidisciplinary
team in seven studies [28, 29, 31, 46, 47, 51, 52]. The com-
position of the team varied among the different studies: in
some it comprised the hospital physician [31, 52], or the
patient’s GP [29] or patient’s GP and patient’s community
nurse [46, 51], a community pharmacist [47] or a study care
coordinator (SCC) [28]; in other, the hospital pharmacist
was considered an external expert who provided advice and
formulated recommendations when asked to do so, or was
called on to address a specific issue [27], in five studies [10,
48-50, 53] pharmacists worked on their own.

Outcomes

The included studies reported on a wide variety of health-
related and economic outcomes. Detailed information for
every considered outcome is showed in Tables 2 and 3 (only
numerical information of the statistically significant out-
comes is reported).

A. Outcomes resulting from interventions in the acute care
setting.

I. Effects of clinical pharmacist interventions dur-
ing the index hospitalization. 1. Length of hospital stay
(LOS):

Ten out of 13 studies measured the length of the index
hospitalization. Only one study found a LOS reduction in the
intervention group compared to the control group [32]. Eight
studies showed no differences in LOS between the study
groups [30, 34, 36, 39-42, 44, 45]. In one study, LOS was
longer in the intervention group than in the control group
[38].
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2. In-hospital mortality:
Five studies assessed in-hospital mortality finding no dif-
ferences during the index hospitalization [30, 34, 35, 40, 42].

Il. Residual effects of clinical pharmacist interventions
after discharge (without any intervention by the clinical
pharmacist after discharge) 1. Hospital readmission:

Ten out of 13 studies assessed hospital readmission rates
during the follow-up period (after discharge). Three studies
found a significant reduction in the number of hospital read-
missions in the intervention group: two at one month [41,
43], one at 2 months [43] and one at 12 months follow-up
[32]. Five studies did not find any difference in the num-
ber of readmissions: three at one month [36, 40, 42], three
at 3 months [35, 39, 40], and one at 12 months’ follow-up
[37]. Finally, two studies counted the number of patients
with a medication-related readmission, after 30 days from
discharge, no differences were found regarding the hospital
readmission rate between groups [40], and after 1 year from
discharge, the median time until a first readmission was no
longer in the intervention group, but the risk for drug-related
readmission was higher under standard care [33].

2. Visits to the emergency department (ED):

Six out of 13 studies calculated the number of ED visits
after discharge. One study found a reduction in the number
of ED visits in the intervention group [41] at one-month
post-discharge, whereas two studies did not find any sig-
nificant differences [39, 42]. Three studies did not observe
a reduction in the number of ED visits in the intervention
group at 3 months post-discharge [35, 39, 40]. Only one
study considered the number of patients visiting the ED but
who did not require further hospitalization and found a sig-
nificant reduction [35]. One study did not find a reduction
of ED visits in the intervention group at 12 months of post-
discharge [37].

3. All cause hospital readmissions:

Only one study considered all cause hospital readmissions
including both hospital readmissions and ED visits during
the post-discharge period [38]. The authors observed a sta-
tistically significant reduction in number of readmissions at
3 months for the intervention group. However, there were no
differences between groups at 6 months of post-discharge.

4. Visits to a healthcare provider:

Three studies assessed changes in the number of visits
to a healthcare provider after hospital discharge. Only one
study found a significant reduction in the number of visits
to the GP and to outpatient clinics in the intervention group
at one-month post-discharge [36]. The other two studies did
not find any differences in the number of visits to the GP
at one-month post-discharge [40], or at 3 months of post-
discharge [39, 40].

5. Quality of life:

Four studies assessed post-discharge QoL. One study
found a significant QoL improvement (measured with the
EQ-5D questionnaire) [54] at three months post-discharge
[35] but another study did not [39]. One study found a sig-
nificantly better health-related QoL in the intervention group
at 6 months’ follow-up measured by self-rated global health
(answering the question, “In your opinion, how is your state
of health?””), but not when measured by the EQ-5D [44, 45].
One study found a significant improvement in SF-36 score
[55] in the intervention group as compared to the control
group at one-month post-discharge, but only with regard to
body pain and physical function [36].

6. Mortality:

Six out of 13 studies assessed mortality after discharge.
No study found a significant reduction in mortality after
the index intervention at any of the time points assessed:
1 month [36, 40], 3 months [35, 39, 40] and 12 months [32,
37].

B. Outcomes resulting from the interventions delivered
during transition of care

1. Length of hospital stay: Eight out of 13 studies assessed
LOS [27-29, 46, 47, 50-52]. In four, the authors did not
find statistically significant differences in LOS during the
index hospitalization [28, 50-52]. Regarding the LOS of the
readmissions after discharge, two studies found a statisti-
cally significant reduction in LOS at 30, 90 and 180 days
[46] and at 12 months [52]. However, two studies did not
find a reduction in LOS of readmissions after discharge at
3 months [29] and 6 months [29, 47] for the patients received
pharmacist care.

In a third study, the number of days in hospital was higher
for the group of patients assigned to the geriatric assessment
team (including a geriatrician, a social worker, a nurse) than
for those assigned to usual inpatient care during their hos-
pital stay [27].

2. Hospital readmission: Ten studies assessed all-cause
hospital readmissions [10, 28, 29, 31, 46-49, 52, 53] and
two studies assessed drug-related readmissions (DRR) [10,
48]. Interventions delivered in the community setting lasted
from one day to 6 months after discharge and the follow-up
times lasted up to 12 months after discharge. Three studies
showed a statistically significant reduction in hospital read-
mission rates during the intervention period of 2-3 weeks
[53], 1 month [10, 46], 3 months [10, 46] and 6 months
[46] after discharge. Two studies did not find a reduction
in hospital readmission rates during the intervention period
of 2 months [50] and 3 months [29] after discharge. Four
studies showed that the reduction in hospital readmissions
persisted at one month [28, 31, 46, 52], at 3 months [53],
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and at 12 months [52] from discharge, spite of the end of the
intervention in the community setting. By other hand, four
studies did not find a persistent reduction on hospital read-
missions at 2 months [28], 6 months [29, 47] and 12 months
[48] after discharge.

Similarly, one study found a reduction in DRR at
12 months from the beginning of the intervention [48], while
other study did not find DRR neither at one nor 6 months
after discharge [10].

3. Visits to the emergency department: Five studies meas-
ured the impact of pharmacist interventions on the number
of visits to the ED. In two of them authors found a statisti-
cally significant reduction in the number of visits to the ED
for the duration of intervention [10, 46], and at 6 months
[10]. When the impact of the intervention was measured
during the follow-up period the results were variable [28,
46, 48, 50, 52]. Only two studies found the effect of the
intervention to persist in the longer term: one of them at
6 months [46] and the other at 12 months [48].

4. Visits to the GP or to a specialist outpatient clinic: Of
the four studies that looked into this outcome, [27, 46, 47,
53] only one showed a statistically significant reduction in
unplanned visits to the GP for the intervention group [53].

5. Mortality: There were no studies showing significant dif-
ferences in the number of deaths during follow-up. This out-
come was included in six studies [10, 27, 4648, 51].

6. Quality of life: QoL was measured in three studies [27,
47, 49]. One study used the British adaptation of the general
well-being questionnaire designed to assess the impact of
pharmaceutical treatment on QoL in older patients, but no
differences were found between the groups at 3 and 6 months
[47]. Two studies used the SF-36 questionnaire to measure
health-related QoL [27, 49]. In one, there was no significant
difference between patient groups in the SF-36 subscales at
discharge, except for the vitality subscale [49]. In the other
study, patients assigned to inpatient geriatric units showed
significantly greater improvement in the scores for four of
the eight SF-36 subscales at discharge. The scores on the
SF-36's mental health subscale also improved after 1 year
[27].

C. Economic outcomes

Eight of the 26 studies reported economic outcomes. Health-
care costs were measured in different ways across the stud-
ies, including the cost of health services, hospitalization
days or visits to outpatient clinics [27, 29, 32, 34, 45, 46,
48, 51]. In three studies, the cost of pharmacist interventions
was also calculated to obtain the final balance in cost savings

@ Springer

[45, 46, 48]. Only one study performed a cost-effectiveness
analysis in a subgroup of patients where the EQ-5D utility
scores had been calculated. The authors calculated a cost
of €10,912 for the intervention group and of €9,290 for the
control group. Intervention patients gained 0.0035 QALYs,
which amounts to an incremental cost-effectiveness ratio per
QALY of more than €460,000 in that group [45]. Five stud-
ies found a reduction in healthcare cost measured as cost-
effectiveness of pharmacist intervention [34], cost savings
per patient [32], inpatient readmission charges [29], total
costs of intervention and hospital services utilization [46]
and cost of hospital care [48]. In three studies, the authors
did not find differences between study groups on hospital
charges [51], costs of health care services [27], direct costs,
reimbursed drugs and cost for the intervention [45].

Discussion

This scoping review intends to show the state of the art of
hospital pharmacist interventions during and after hospitali-
zation in different health outcomes in polymedicated older
patients. There is enough evidence of the beneficial role that
hospital pharmacists can play in reducing medication-related
problems [37, 48], improving drug adherence [38, 53, 56]
and the patients’ understanding of their medication as well
as other aspects related to pharmacotherapy and drug safety.
However, evidence is not so strong when it comes to other
health outcomes or the use of healthcare resources. Interme-
diate results (improved drug regimens) are only relevant if
they have an impact on more relevant health outcomes, such
as mortality, QoL, or healthcare utilization.

Our findings were heterogeneous both in the character-
istics of the intervention and on the impact on outcomes.
Some studies explored the impact of simple interventions
with few professionals involved [25, 45, 57, 58], while
other planned complex interventions where the pharmacist
was part of a geriatric interdisciplinary team [25, 28]. In
other studies, pharmacists only acted on demand [56, 59].
Globally, interventions developed by a pharmacist within a
multidisciplinary team seem to provide greater benefits in
terms of clinical outcomes and economic results than those
carried out by individual pharmacists. In these multidiscipli-
nary teams, with the collaboration of the hospital pharma-
cist, significant reductions were achieved in visits to the ED,
visits to the primary care physician, hospital readmission
rates [28, 32, 38, 41, 53] and length of hospital stay [32, 46].
Making pharmacists part of the geriatric team seems to be
the most productive way to impact on outcomes, although
studies comparing teams with a and without a pharmacist in
intermediate and final outcomes are lacking.

Given the heterogeneity of the findings, it is not easy
to establish whether there is any single type of pharmacist
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intervention that is associated with a higher rate of success
in terms of specific health outcomes. Medication reconcilia-
tion is the most frequent intervention at admission and at dis-
charge; review of drugs is most common during admission;
and advice and education is typical in the discharge phase.
In addition, in transition of care studies, telephone reinforce-
ment is usually carried out after discharge and the CP or GP
are usually contacted to report changes in treatment. In our
review, data did not allow to compare different interventions
or the intensity of combined interventions. Other reviews
that focussed on single component interventions, treatment
review [60], medication counselling prior to discharge [61]
or deprescription [62] did not find positive results. It has to
be remembered that the success of pharmacist-led interven-
tions depends on cooperation with prescribing physicians.
In general, evidence shows that highly-complex multifac-
eted pharmacist-led interventions delivered from admis-
sion through to discharge obtain the best results in reducing
hospital visits [28, 48, 53], LOS [44, 49] and DDR [48].
Very few studies have measured the degree of acceptance of
such interventions; this may be an interesting aspect to be
looked into in future analysis [63]. Further research is also
required to provide an answer to whether multifaceted inter-
ventions are more effective than single-faceted interventions.
This would contribute to a clearer definition of pharmacist
interventions.

We found no evidence that any pharmacist intervention
reduces mortality at any time point. These results were also
found in other studies [8, 9, 25, 60]. This may be related
to the high complexity of the patients studied, often with
limited life expectancies, where the aim of care is usually
to preserve or improve QoL or maintain function. In such
patients, mortality may not be an outcome to use to test the
effect of interventions, as agreed by others [64].

QoL is considered a relevant patient-reported outcome for
many health care interventions. It may also be an indirect
measure of unreported side effects of drug therapy, so it
is worth exploring in interventions assessing drug use. We
found some evidence that pharmacist interventions could
improve QoL after hospital discharge. However, the number
of studies is small and only two QoL instruments (EQ-5D
and SF-36) were used. Specific instruments for drug-related
QoL that include a range of medicine-related issues with
potential impact on patients’ day-to-day lives [65] may need
to be developed in order to better understand impact of phar-
macy (and other) interventions on QoL.

Health care use is a relevant outcome both for patients and
care systems. In practise, it is usually measured with hospital
length of stay, readmissions, visits to the emergency depart-
ment or visits to other health care providers. We found vari-
able results of pharmacist interventions on such outcomes.
The outcome with more positive studies were readmission
rates, especially in studies where pharmaceutical care was

continued after hospital discharge in cooperation with other
professionals (GP, nurse, community pharmacist). This sug-
gests that, to obtain satisfactory results, interventions must
be maintained over time and should not be limited to the
hospitalization period. Several previous reviews showed that
the long-term effects of interventions are limited, and very
few studies have found that pharmacist interventions are able
to reduce the number of ED visits [23, 60, 66]. When con-
sidering the effect of interventions on hospital length of stay,
only three studies out of 18 included in this review showed
a significant shortening. These unsatisfactory results could
be due to the fact that such outcome is not ideal to determine
the effectiveness of pharmaceutical interventions. Using
medication-related hospital readmissions may be more
relevant [8, 60], but such readmissions are ill-defined and
studies using this outcome are mostly negative. The field is
probably ready for an international multicentre trial to define
if a standardised pharmaceutical intervention continued after
discharge does reduce hospital use.

Another interesting aspect is to determine if the results
obtained by interventions are maintained over the time. In
the different studies found the effect of the intervention lasts
between 1 and 12 months. If the intervention is carried out
continuously, it does seem reasonable to measure its effect in
terms of health outcomes over time. However, for interven-
tions carried out only in the hospital setting it seem logical
to expect that their effects will disappear soon. In addition,
it must be remembered that health and function of older
patients with complex conditions may change rapidly dur-
ing follow-up.

Finally, economic outcomes were evaluated in eight stud-
ies, five of them showing a reduction in healthcare costs.
Cost analysis tends to be complex and, although the results
are generally in favour of pharmacist interventions, the rele-
vance of such cost reductions is unclear. The reasons for this
are twofold. First, the evaluated outcomes in different studies
were heterogeneous and cannot be pooled. Second, none
of the included studies had an economic variable as their
main outcome, which means that they were not specifically
designed to evaluate such outcomes. Post-discharge readmis-
sions of older adults due to drug effects is estimated to cost
the UK National Health Service £396 million annually, of
which £243 million are potentially preventable [67]. Some
authors suggest that, although pharmacist interventions can
be cost-effective, the matter requires further evaluation as
an inappropriate estimation of input costs usually leads to
an overestimation of cost savings, rendering it impossible
to make an informed decision regarding the true value of
pharmacist interventions in this regard [6, 9, 68, 69].

Our scoping review has some strengths: it was conducted
following a systematic search process, which can be rep-
licated; used several key databases supplemented by hand
search of the literature; only included RCTs and controlled
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prospective studies; used pairs along all the review process;
and piloted data extraction. It has also some limitations. The
risk of bias of the included studies was not assessed, as a
critical appraisal of the risk of bias is not considered man-
datory in scoping reviews [26, 70]. Also, it includes a wide
range of interventions, which are hard to aggregate.

It can be concluded that there is no hard evidence dem-
onstrating the effectiveness of hospital pharmacist interven-
tions in older polymedicated patients. Some ways forward to
improve research in this area seem to arise from the review.
First, mortality does not show as a relevant outcome of
pharmacist interventions in older complex patients. Other
health care outcomes, such as hospital readmissions, seem
to be more relevant and amenable to change. Frailty, func-
tional and mental outcomes, relevant in most areas of geri-
atric research, merit exploration as outcome measures for
intervention studies on drugs. Moreover, patient-reported
outcome, including QoL, need to be considered using well-
validated methods. Interventions that include pharmacists in
multidisciplinary geriatric teams seem to be more promising
that isolated pharmacist interventions. Also, interventions
prolonged after hospital discharge seem to be more appropri-
ate that interventions delivered only during hospital admis-
sion. Standardization of interventions in future research
would allow for comparison between studies performed in
different countries and settings. Better-designed studies,
with clearly-defined interventions, outcomes and follow-up
times should be conducted in the future to provide further
insight into the effect of pharmacist interventions.
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