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Abstract

Background Medication discrepancies arising at care transitions are prevalent and are linked with adverse drug events and
increased healthcare utilization. Evidence is lacking about which pharmacy-supported interventions at care transitions are
most effective for both the patient and the healthcare system. Aim of the review To invesitigate the content and effect of
pharmacy-supported interventions at transitions of care. Method The PubMed, Ovid/Medline and Cochrane Database of
Systematic Reviews databases were used. The search was limited to systematic reviews and meta-analyses published in
English up to May 2018. Included reviews investigated any intervention related to medication therapy performed by phar-
macists or multiple healthcare professionals, including a pharmacist, at transition points in any healthcare setting. Reviews
were excluded if interventions were not clearly defined or were not performed at care transitions or were not related to
medications. A quality assessment was performed using the PRISMA guidelines. The data extracted included general
characteristics, methodology, point of transition, pharmacy-supported interventions and outcomes. For systematic reviews,
narrative conclusions were extracted. For meta analyses, reported relative risks or odds ratios were extracted along with the
95% confidence intervals. Results Nine systematic reviews and 5 meta-analyses reporting 162 studies were included. The
interventions analysed included medication reconciliation (7 reviews) and composite interventions (7 reviews). Six studies
reviewed interventions performed by pharmacists alone, while 8 studies explored interventions by different healthcare pro-
fessionals, including a pharmacist. A positive effect on either medication discrepancies or (potential) ADEs was observed
in all reviews. Mixed effects were observed for hospitalizations rates (9 reviews) and costs (4 reviews), regardless of the
intervention applied. Mixed effects were also observed for both medication reconciliation and composite interventions on
the number of emergency department visit. Interventions showed no significant effect on mortality (4 reviews). The quality
of the reviews showed significant variability. Conclusion Pharmacy-supported interventions at transitions of care are het-
erogeneous and potentially improve medication safety, but show no significant effect on mortality. The effect on healthcare
utilization and costs is inconclusive.

Keywords Care transitions - Medication reconciliation - Pharmacists - Umbrella review
Impact on practice e Although it is not yet clear which interventions benefit

the most, numerous reviewsconcluded that pharmacy-
supported interventions are effective when nurses and-

e As pharmacy-supported interventions seem to have a physicians are in close collaboration with pharmacists
positive effect on medicationdiscrepancies and ADEs, and when medicationinterventions are bundled with other
the implementation of such interventions, especially at patient-tailored interventions.
thehospital level, can be beneficial. e Focusing the pharmacy supported interventions on high-

risk patients could improve clinical outcomes.
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Introduction

Transitions of care represent a period of high vulnerability
for the patient, also in terms of medication management [1].
Evidence shows that errors in medication history are present
in more than half of the patients admitted to the hospital and
up to two thirds of patients experience adverse drug events
(ADEs) or report medications omissions after discharge
[2—4]. The possibility of medication errors, omissions and
involuntary non-adherence is increased and further enhanced
by poor communication and loss of important information
at transition points [3, 5]. These errors can have clinically
important consequences. It has been estimated that 25% of
all ADEs are the results of medication errors. Medication
errors also cause prolonged hospital stay, early hospital
readmissions, decrease patients’ quality of life and increase
healthcare costs [6—8]. The medication-related problems
arising at transitions of care are also one of the main focus
areas of the WHO’s Third Global Patient Safety Challenge—
Medications Without Harm [9]. Most importantly, medica-
tion errors, omissions and non-adherence at transitions of
care are potentially preventable.

Pharmacists can have a crucial role in providing medica-
tion management interventions at transitions of care and thus
preventing medication errors and ADEs [10-12]. Medication
reconciliation, patient education and counselling, patient
follow-up are some of the possible interventions performed
at various points of transition [13]. Despite a large number
of interventions being performed, the question remains of
what outcomes do these interventions actually address. Fur-
thermore, these interventions represent a burden in the work
organization and healthcare utilization and are also time-
consuming for both the patient and the provider [14, 15].
It is therefore crucial to better understand what the effect
of these interventions is and which intervention assures the
greatest effect for both the patient and the healthcare system.

Aim of the review

Pharmacy-supported interventions at transitions of care have
been addressed by several systematic reviews and also meta-
analyses. However, these reviews addressed different inter-
ventions (e.g. medication reconciliation, medication review)
at different time points (admission, discharge) and assessed
diverse outcomes (from medication discrepancies to hospi-
tal admissions). The aim of our umbrella review is thus to
review the published systematic reviews and meta-analyses
investigating the content and effect of pharmacy-supported
interventions at transitions of care.

@ Springer

Method

The Cochrane guideline for the overview of reviews was
used as a guide in the preparation of this umbrella review.
The protocol for this umbrella review was accepted to the
PROSPERO—International prospective registry of sys-
tematic reviews (no. CRD42018091612).

Data sources

The PubMed, Ovid/Medline and Cochrane Database of
Systematic Reviews bibliographic databases were used.
The search was limited to systematic reviews and meta-
analyses published in English language from inception up
to May 2018.

A set of terms was selected prior to beginning the
search. With the terms selection we aimed to cover three
main areas: transitions of care (and related terms such as
integrated care) with a relation to medicines (e.g. medica-
tion use, drug related problem) at all possible transition
points (e.g. admission, discharge). A full search strategy
is provided in the Appendix 1.

The bibliography of the selected studies was hand
searched by two researchers for additional relevant stud-
ies. Titles, abstracts, and full-text articles were screened
against eligibility criteria independently by 2 reviewers.
Any issues regarding the inclusion were discussed and
resolved between researchers. Inter-rater agreement for
full-text assessment was calculated using the proportion of
agreed inclusions/exclusions (number of agreed inclusions
plus number of agreed exclusion per number of all full-
texts assessed) and Kappa statistics (k). In case of doubt
or disagreement, a third member of the research team was
consulted and consensus was obtained.

Selection of reviews and meta-analyses

We included reviews that investigated any intervention
related to medication therapy performed by pharmacists
or multiple healthcare professionals, including a pharma-
cist, at points of transition of care. We included reviews
that investigated transitions between any type of healthcare
setting (primary, secondary or tertiary care). Comparison
groups could include usual care, any other intervention or
no intervention. Reviews in which it has not been clearly
defined what type of interventions were performed by
pharmacists were excluded from the selection. Excluded
were reviews analysing the effect of pharmacists’ interven-
tions in non-transition of care settings and reviews analys-
ing interventions not related to medications.
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Data extraction

One reviewer extracted the relevant data, which were later
verified by two other reviewers. The data extracted included
general characteristics of the review (healthcare setting,
population included), methodology (aim, number and type
of studies included, review type, inclusion and exclusion cri-
teria), point of transition, pharmacy-supported interventions
and outcomes. The outcomes reported were categorized into
adverse drug events (ADEs) and medication discrepancies,
hospital readmissions and emergency department visits,
mortality and costs. For systematic reviews, the narrative
conclusions of authors were extracted. For meta-analyses,
the pooled relative risks (RR), odds ratios (OR) or mean
differences were extracted along with the 95% confidence
intervals (CI).

Data synthesis and analysis

Given variable study designs, interventions and outcomes
presented across all reviews, statistical pooling in meta-
analyses was not appropriate. Findings are presented in a
narrative form.

Quality of studies

The quality of the studies was assessed using the PRISMA
2009 Checklist quality assessment tool [16]. Two reviewers
rated each study. In case of doubt or disagreement, a third
member of the research team was consulted and consen-
sus was obtained. Studies were assessed for each checklist
item and the score proportion (the number of items ful-
filled divided by all items) was calculated. The checklist
item number 2—Structured summary—was assessed and
reported separately. The quality of the studies was not a cri-
terion for exclusion.

Results

Figure 1 summarizes the selection process. From a total of
175 identified studies, 35 were retrieved in full text. The
observed similarity between the 2 reviewers for full-text
screening was 89% (inter-rater agreement Kk =0.77). Ten
studies were excluded because the interventions performed
by pharmacists were not clear, 7 were not related to transi-
tions of care, 3 reviews did not include a pharmacist and 2
were narrative or umbrella reviews on a different, but related
topic. One additional review was identified through review
of the references of the included studies. In total, 14 reviews
were selected for final inclusion, of which 5 were meta-anal-
yses [17-21] and 9 were systematic reviews [22-30].

General characteristics of included reviews
and meta-analyses

A total of 243 studies were included in these reviews and
after removal of duplicates, all reviews included 162 original
studies. All reviews were published between 2011 and 2018.
Most reviews reported usual clinical care as comparator,
while five reviews did not specifically define the compara-
tor group [22, 24, 25, 28, 29]. The inclusion and exclusion
criteria of the included reviews are presented in Appendix 2.

Six studies reviewed interventions performed by phar-
macists alone [18-21, 25, 28], while 8 studies explored
interventions by different healthcare professionals in col-
laboration with pharmacists [17, 22-24, 26, 27, 29, 30]. All
reviews included general patient populations at points of
transition; one review, summarizing studies in long-term
care facilities, focused on elderly patients [24] and one
review included both adults and children [28].

Setting

The majority of studies reviewed activities performed at
admission or discharge from the hospital [17-23, 25, 27,
28, 30]. One review included studies at transitions to or from
hospital, community setting and residential aged care facili-
ties [29], one reviewed the transition between ambulatory
and hospital care [26] and one to or from long-term care
facilities [24].

Interventions

Studies reported various interventions performed at transi-
tions of care. Eight studies reported medication reconcilia-
tion as the main intervention at transitions of care [17-19,
21, 22, 24, 28, 29]. However, the description of medica-
tion reconciliation showed some variance among the stud-
ies. Some described it as a single intervention [17, 21, 22,
24, 29], while others bundled it with e.g. medication review
and patient counselling [18, 19, 28]. Different names were
used for such intervention, e.g. supplemented medication
reconciliation [28] and comprehensive medication recon-
ciliation [18, 19]. Six reviews included studies assessing a
composite of different interventions at transitions of care
[20, 23, 25-27, 30]. The interventions are described in detail
in Table 1.

Outcomes
The reported outcomes were in the majority of cases related
to the safety of medication use (ADEs, number of medica-

tion discrepancies). Nine reviews aimed to relate the inter-
ventions to harder outcomes, such as mortality and hospital
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175 records identified
through database

searching

140 records excluded

based on title and/or
abstract

35 records retrieved in
full text

22 full-text articles excluded after assessment of
the full text:
- 10 interventions performed by a pharmacist not
clear

1 additional article
identified by references

review

- 7 not related to seamless care
- 3 interventions not performed by a pharmacist
- 2 not a systematic review

14 articles included (9
systematic reviews and 5
meta-analyses)

Fig. 1 Flowchart of study inclusion

readmissions [18, 20-22, 25, 27-30]. The outcomes are
summarized in Table 2.

ADEs and medication discrepancies Outcomes related
to safety of medication use were most frequently analysed.
Medication reconciliation studies reported mixed results.
Mekonnen et al. [19] in their review focusing on pharma-
cists alone reported no significant difference in mean num-
ber of discrepancies per patient, however they observed
a two-thirds reduction in the proportion of patients with
discrepancies after interventions at single transitions. The
effect was not observed at multiple transitions. In a review
by the same group on electronic medication reconciliation,
which included studies related to pharmacists and other
healthcare professionals, no significant difference in ADRs
or medication discrepancies was observed [17]. Kwan
et al. [22] also investigated interventions performed by
pharmacists and other professionals and found a decrease
in number of preventable ADEs in the intervention group
of 2 studies, but no significant difference in total ADEs.
Mueller et al. [30] reported a reduction in medication dis-
crepancies in all 10 studies analysed and a reduction in

@ Springer

potential ADEs, whereas the effect on preventable ADEs
was mixed. McNab et al. [20] found an increased identifi-
cation and resolution of medication discrepancies as well
as a reduction in clinically relevant discrepancies in 2 out
of 4 studies.

The effect of composite interventions on drug-related
safety was analysed in two reviews. De Oliveira et al. [21]
reported a favourable effect of pharmacists’ involvement on
the incidence of medication errors during transitions of care.
Nazar et al. [25] concluded that identification and rectifica-
tion of medication errors was significantly improved when
community pharmacists were involved.

Hospital readmissions and ED visits Medication reconcil-
iation showed no reduction in hospital readmissions in three
reviews, one review concluded mixed effects. The meta-anal-
ysis by Mekonnen et al. [18] reported a one-third reduction
in ED visits (95% CI 0.57 to 0.92) and a 19% reduction in
hospital readmissions 30 days after discharge (95% CI 0.70
to 0.95). Similar results were reported by Lehnbom et al.
[29] in the setting of residential aged care facilities. Mueller
et al. [30] reported mixed effects.
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Table 2 Outcomes of included systematic reviews and meta-analyses

Outcome References

Findings

ADEs and medication discrepancies De Oliveira et al. [19]

Kwan et al. [20]

Lehnbom et al. [27]

McNab et al. [18]

Mekonnen et al. [17]

Mekonnen et al. [15]

Mueller et al. [28]

Nazar et al. [23]

Spinewine et al. [25]

Pharmacists effect on incidence of medication errors during transitions
favored over control (OR 0.44; 95% CI 0.31 to 0.63; 10 studies)

Evaluated the effect of medication reconciliation on medication discrepancy
and reported less preventable ADEs in the intervention group, but no differ-
ence in number of total ADEs (2 studies)

Medication reconciliation identified unintentional medication discrepancies
in 3.4 to 98.2% of patients. Most discrepancies had little potential or actual
impact on clinical outcomes.

Medication reconciliation in the community setting increased identification
and resolution of medication discrepancies (4 of 4 studies) and reduced
clinically relevant discrepancies (2 of 4 studies)

No difference in mean number of discrepancies per patient (mean 2.03; 95%
CI 2.69 to 1.38); 66% reduction in proportion of patients with discrepancies
at single transition points (RR 0.34; 95% CI 0.23 to 0.50; 12 studies); 31%
reduction if only RCTs included (RR 0.69; 95% CI 0.51 to 0.92; 5 studies)
No difference at multiple transition points (RR 0.88; 95% CI1 0.77 to 1.02;

5 studies).

Electronic medication reconciliation

Significant reduction in the incidence of medications with unintentional
discrepancies over total number of medications reconciled at hospital tran-
sitions (RR 0.55, CI1 0.51 to 0.58; 4

studies)

80% reduction in proportion of omission errors over total number of medica-
tions reconciled (RR 0.20; 95% CI 0.06 to 0.66; 3 studies)

No difference in mean number of discrepancies (mean difference —0.18; 95%
CI0.45 to 0.09; 3 studies)

No difference in proportion of patients with discrepancies (RR 0.37; 95% CI
0.08 to 1.70; 4 studies)

Reduction of medication discrepancies (17 of 17 studies/10 of 10 included
studies related to pharmacists)

Reduction in potential ADEs, mixed effects on preventable ADEs (improve-
ment in 1 of 2 studies)

Identification and rectification of medication errors were significantly
improved with community pharmacists involvement (4 studies)

Patient education and counselling provided upon discharge and reinforced
after discharge—sometimes together with improved communication with
HCPs—was shown to reduce the risk of ADEs in some, but not all studies.
(2 studies)

Composite interventions: no difference in ADEs, lower rates of medication
discrepancies (1 study).

Communication with healthcare professionals: no conclusion given; no differ-
ence in the rate of medication discrepancies (1 study).
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Table 2 (continued)

Outcome References Findings

Hospital readmissions and ED visits De Oliveira et al. [19] No significant effect of pharmacists interventions compared with control (OR
0.73;95% CI 0.47 to 1.13; 8 studies); Pharmacists effect on the incidence of
emergency room visits favored over control in 4 studies (OR 0.42; 95% CI
0.22-0.78, NNT 6.2 (3.4-31.4).

Hammad et al. [26] Supplemented medication reconciliation has positive impact on readmission
rate after 30 days (6 of 6 studies, pooled reduction 4%) and length of stay (2
of 5 studies).

Kwan et al. [20] Meta-analysis
Readmissions and emergency department visits were reduced by 23% (95%
CI 0.05 to 0.37) (3 studies)
Systematic review
No reduction in ED visits within 30 days of discharge
No reduction in readmissions within 30 days of discharge

Lehnbom et al. [27]  Medication reconciliation found no significant difference in the rate readmis-
sions in the hospital setting (5 of 5 studies); significantly fewer ED visits
and readmissions and shorter hospital stays in the residential aged care
facilities (2 of 3 studies).

McNab et al. [18] Meta-analysis did not demonstrate a significant reduction in readmission rate
(RR 0.91; 95% CI 0.66 to 1.25; 7 studies)
No consistent evidence of reduction in emergency department attendance. (3
studies)

Mekonnen et al. [16]  Medication reconciliation

28% reduction in all-cause ED visits (RR 0.72; 95% CI 0.57 to 0.92; 7 stud-
ies)

19% reduction in all-cause hospital readmissions (RR 0.81; 95% CI 0.70 to
0.95; 13 studies)

No difference in composite rate of readmissions and/or ED visits (RR 0.95;
95% C10.90 to 1.00; 9 studies)

67% reduction in adverse drug event-related hospital revisits (RR 0.33; 95%
CI 0.20 to 0.53; 3 studies)

Mueller et al. [28] Mixed effects on healthcare utilization in studies examining pharmacist-
related interventions (improvement in 2 of 8 studies)

Nazar et al. [23] No significant difference/little agreement between trials.

Spinewine et al. [25]  Education before and after discharge resulted in fewer hospital readmissions
at 6 and 12 months post-discharge (1 out of 2 studies); significant reduc-
tion in rate of preventable medication-related visits to the ED or hospital
readmissions (1 out of 2 studies)

Composite interventions had a mixed effect on both outcomes (2 studies
lower rates, 2 studies no difference)
Mortality Hammad et al. [26] No conclusion possible (3 studies)

Mekonnen et al. [16] Medication reconciliation showed no difference in all-cause mortality (RR

1.05;95% CI 0.95 to 1.16; 7 studies)

Nazar et al. [23] Interventions showed no significant difference/little agreement between trials
(5 studies)

Spinewine et al. [25]  Interventions showed no difference in mortality (4 studies)

Costs Hammad et al. [26] No conclusion possible due to lack of evidence. Providing a comprehensive
pharmacy-led medication reconciliation may be desirable
Kwan et al. [20] Probably cost-effective for reducing (potential) ADEs (1 study)
Simoens et al. [29] Methodological limitations, not possible to recommend a specific interven-

tion to improve seamless care
Spinewine et al. [25]  Conclusion not possible

Mortality, readmissions, ED visits, ADEs Ensing et al. [21] Studies presented as “effective” or “ineffective”. Effective studies indicated
strong evidence for pharmacist involvement during admission by perform-
ing a level 3 medication review, implemented individual patient tailor-
ing, partly a multidisciplinary team (especially nurse + pharmacist) and
medication reconciliation on admission plus post-discharge intervention in
collaboration with physicians.
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Table 2 (continued)

Outcome References

Findings

Other Chhabra et al. [22]

Nazar et al. [23]

The authors did not provide any conclusion on the studied outcomes
Adherence and clinical control not unanimously positively or negatively

influenced

Spinewine et al. [25]

Some studies reported increased patient knowledge, while others mixed

effects (4 studies)

ADEs adverse drug events, CI confidence interval, ED emergency department, NNT number needed to treat, OR odds ratio, RCT randomized

control trial, RR risk ratio

For composite interventions, 3 reviews reported contrast-
ing results. Hammad et al. [28] concluded that supplemented
medication reconciliation has a positive impact on readmis-
sion rate (pooled reduction 4% after 30 days) as well as
length of stay. De Oliveira et al. [21] favoured pharmacists
interventions over usual care in terms of ED visits (OR 0.42;
95% CI 0.22 to 0.78), but not hospital readmissions (OR
0.73; 95% CI 0.47 to 1.13). The positive effects were not
supported by the review by Nazar et al. [25] who reported
no significant difference or little agreement between trials of
interventions performed by community pharmacists. Mixed
outcomes were reported also by Spinewine et al. [27].

Mortality One meta-analysis and 3 systematic reviews
reported this outcome. None of them reported a significant
difference in all-cause mortality or were able to provide a
conclusion based on the results available [18, 25, 27, 28].

Costs Four reviews assessed the effect of interventions
on costs and none reported a unanimous conclusion [22,
26-28]. The review by Simoens et al. focused specifically
on cost-effectiveness of interventions related to medications.
Eight studies were included in the review, all focusing on
discharge interventions and mostly performed by clinical
pharmacists. The authors reported that interventions to
improve seamless care focusing on medications were asso-
ciated with cost savings, although the evaluation suffered
numerous methodological limitations. Hence the authors
concluded it is not possible to recommend a specific inter-
vention to improve seamless care focusing on medications
based on cost-effectiveness [26]. In the review by Hammad
et al. [28] no conclusion regarding cost-effectiveness could
be made due to limited and heterogeneous data. Kwan et al.
reported that medication reconciliation is probably cost-
effective in reducing potential ADEs. However, cost-effec-
tiveness was not the primary outcome of this review and the
conclusion was based on 1 study [22].

Mixed outcomes The review by Ensing et al. [23] united
various outcomes and assessed which interventions were
most effective in achieving them. Effective studies indicated
strong evidence for pharmacist involvement during admis-
sion by performing level 3 medication review, implemented
individual patient tailoring and partly a multidisciplinary
team, especially a nurse and pharmacists. Medication

reconciliation on admission and post-discharge was also one
of the core interventions in the “effective” studies, especially
when performed in close collaboration with physicians.
Nazar et al. [25] aimed to assess the impact of community
pharmacists’ interventions on adherence and clinical control,
but could not report a unanimous effect. One review also
addressed the effect of different pharmacists’ interventions
on patient knowledge and reported mixed effects [27].

Quality of the included reviews

The quality of the included reviews showed a significant var-
iability. The average score proportion was 0.79 and ranged
from 0.58 to 0.96. The criteria for which most studies failed
were protocol registration, additional results analysis and
risk of bias presentation. A detailed summary of the quality
assessment is provided in Tables 3 and 4.

Discussion

Our umbrella review attempted to summarize systematic
reviews and meta-analyses investigating the effects of med-
ications-related interventions at transitions of care. To our
knowledge, this is the first umbrella review on the topic. Half
of the included reviews focused on medication reconciliation
as the main intervention and half reported composite inter-
ventions. Most reviews reported positive effects in terms of
medication safety—decrease in medication discrepancies
and (potential) ADEs. No effect was observed on mortality.
The effect on healthcare utilization and costs was inconclu-
sive, mostly due to heterogeneity of the included reviews
and/or lack of data.

From all the included reviews, most assessed medica-
tion reconciliation as the core intervention at transitions of
care. However, the intervention was diversely defined in
different reviews. In a limited number of reviews, medica-
tion reconciliation followed the definition of the National
institute of Clinical Excellence (NICE): Medicines recon-
ciliation is the process of identifying an accurate list of
a person’s current medicines and comparing it with the
current list in use. [...] The result is a complete list of
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medicines, accurately communicated to all health and
social care professionals involved in the person’s care, in
which any issues with the medicines, such as wrong dosage
or omission, have been addressed [31]. Others however,
addressed medication reconciliation as a multiple stage
intervention, including medication review, patient consul-
tation and follow-up, etc. In line with this, many reviews
analysed interventions beyond simple medication reconcili-
ation. The discrepancy in the definition and understanding
of medication reconciliation has also been addressed by
the Pharmaceutical Care Network Europe recently [32].
Such diversities limit the ability to draw conclusions on the
most effective pharmacy-supported intervention at transi-
tion of care. Since medication reconciliation is treated as
a multidisciplinary and multidimensional health process,
the relevance of assessing its effects in isolation of other
activities might be questionable [28, 32]. Despite limited
data available, multiple reviews concluded that medication
reconciliation bundled with other interventions might be
most effective [22, 23, 28].

Studies assessed various outcomes from softer, e.g.
ADEs, to harder, e.g. hospital readmissions and mortality.
The effects on ADEs and medication discrepancies were
the most pronounced and most often assessed as positive.
As our interventions of interest were directed at medica-
tions, this could be expected. Pharmacy-supported inter-
ventions have been attributed to increased medication-
related safety [33], an effect which seems to be observed
also at transitions of care. The clinical impact of these
reduced discrepancies and potential ADEs was however
less homogeneous, but might also be more pronounced in
the long-run and hence difficult to observe in studies of
shorter duration.

Multiple reviews aimed to assess the effect of interven-
tions at transitions of care on healthcare use, with conclu-
sions reaching little agreement. Two meta-analyses at hos-
pital level reported a significant reduction in readmissions
and ED visits [18, 22], while a meta-analysis and a sys-
tematic review focusing on community pharmacists showed
no reduction in readmission rates [20, 25]. Similarly as the
clinical effects of medication discrepancies and ADEs, the
hard outcomes might also be better detected in the long run;
only a limited number of studies followed patients for more
than 30 days.

Economic evaluations were very limited in the pre-
sented reviews. In those that addressed this question, stud-
ies revealed heterogeneity in terms of outcomes measured
(costs, cost-effectiveness, etc.) and methodologic limita-
tions. It is therefore not possible to draw robust conclusions
on the effect of transition of care interventions on health-
care-related costs.

Most reviews did not include specific patient populations.
However, the reviews included in our umbrella review often

@ Springer

included so called “high-risk patients”. These were either
patients with a specific condition (e.g. heart failure, acute
admission, etc.), on polypharmacy or elderly, multimorbid
patients. Numerous reviews also emphasized that the effec-
tiveness of the interventions is increased when applied to
such high-risk populations [20, 23, 30].

The current umbrella review should only be interpreted
within the context of its limitations. First of all, the diver-
sity of the terminology in the field of seamless care/transi-
tions of care/integrated care etc. represented a challenge
and has made an effective retrieval of all published reviews
uncertain. Nevertheless, our search was extensive and our
search profile broad, hence assuring the majority of appli-
cable reviews were identified and included. Secondly, we
did not manage to correlate specific interventions with posi-
tive and negative outcomes. This was due to the diversity
of interventions analysed in the reviews, despite the com-
mon nomenclature. Third, the systematic reviews and meta-
analyses showed considerable heterogeneity, which made
comparison and drawing of strong conclusion challenging.
Many studies did not have adequate power to detect signifi-
cant differences.

Nevertheless, our review has also several strengths. It is
the first umbrella review to investigate pharmacy-supported
interventions at transitions of care. A comprehensive search
strategy was utilized including three bibliographic data-
bases with no limitation placed on date of publication and
an in-depth quality assessment of the included studies. It
therefore provides a comprehensive and methodologically-
robust overview of the currently published reviews on the
topic.

Future research should focus on the composite of the opti-
mum medication reconciliation as it is not standardized. Our
umbrella review calls for further discussion and high-quality
studies with well-defined interventions and outcomes. Focus
on assessing actual harm and patient-oriented outcomes is
also needed.

Conclusion

Pharmacy-supported interventions at transitions of care
seem to have a positive effect on ADEs and medication dis-
crepancies and show no effect on mortality. The effect on
health resources use is inconsistent, while evidence on the
cost-effectiveness of such interventions is lacking. Overall,
the evidence on the most effective interventions at transi-
tions of care remains limited and heterogeneous. Future high
quality studies with well-defined interventions and outcomes
are needed.
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Appendix 1:

Search profile:

Search: (“transition of care”[Title/Abstract] OR “tran-
sitions of care”[Title/Abstract] OR “seamless care”[Title/
Abstract] OR “integrated care”[Title/Abstract] OR
“continuity of care”[Title/Abstract] OR “continuity of
patient care”[Title/Abstract] OR “delivery of health care,
integrated”[Title/Abstract] OR “transmural care”[Title/
Abstract] OR “coordinated care”[Title/Abstract] OR “con-
tinuum of care”[Title/Abstract] OR “transitional care”’[Title/
Abstract] OR “medication reconciliation”[Title/Abstract] or
“comprehensive care”[Title/Abstract]) AND (“drug” OR
“medicament” OR “medicine” OR “drug prescriptions” OR
“electronic prescribing” OR “medication” OR “medical prod-
uct” OR “drug related problems” OR “medication related
problems” OR “medication use” OR “medication errors” OR
“medication review” OR “pharmacy”) AND (“patient admis-
sion” OR “hospital admission” OR “patient discharge” OR
“hospital discharge” OR “patient readmission” OR “patient
transfer” OR “transition” OR “transitional’)

Filters: Meta-Analysis, Systematic Reviews

Appendix 2:

Inclusion and exclusion criteria of included systematic reviews and
meta-analyses

Author Inclusion criteria Exclusion criteria
Chhabra Studies that evaluated an Studies involving transitions to or
et al. [22] intervention involving from home health care agencies

medication reconciliation
in patients transferred

to and/or from long-
term care settings,

such as nursing homes,
skilled nursing facility,
residential care facilities,
assisted living facilities,
homes for the aged, and
hospice care

were excluded because they
typically serve patients for a
short duration and are in contact
with a patient’s health care
provider, family members, and/
or caregivers. Studies published
before 2000, not written in Eng-
lish, that were not empirical,
that did not involve medication
reconciliation as an interven-
tion, or that were not experi-
mental or quasi-experimental
also were excluded

Author

Inclusion criteria

Exclusion criteria

De Oliveira
etal. [19]

Ensing et al.
[21]

RCTs that compared a
pharmacist intervention
(i.e., reconciliation and/
or patient education)
with an inactive (“usual
care”) control group
in patients undergoing
transitions of care from
a hospital setting back to
the community. Studies
had to report at least
on medication errors or
healthcare utilization
(hospital readmissions
and/or emergency room
visits) as outcomes. No
minimum sample size
was required for inclu-
sion in the metaanalysis

Study design (quasi)
(cluster) randomized
controlled trial published
in English

Population Adult par-
ticipants admitted to a
hospital and discharged
home

Setting Intervention con-
ducted in hospital and/
or community pharmacy
and/or patients’ home

Intervention The inter-
vention involved a
pharmacist, pre-graduate
pharmacist, or pharmacy
technician. The phar-
macist had a proactive
role, meaning for all
interventions, patients
received an active phar-
macist intervention (e.g.,
excluding reactively
responding to physician
questions during ward
rounds). Interventions
were performed before,
during, or up to 30 days
after hospitalization. The
post-discharge time limit
was chosen to ensure
connection to transitional
care. The intervention
was designed to improve
transitional care and
aimed at medication-
related issues

Comparison The interven-
tion was compared with
a control group that
received usual care

Clinical outcomes At
least 1 of the following
outcomes was measured:
mortality, readmissions,
emergency department
visits, and adverse drug
events

Excluded were trials reporting on
the effect of pharmacist interven-
tions in non-transition of care
settings or involving pediatric
patients. Trials that evaluated
the effect of the pharmacist
intervention compared with
an active comparator (e.g.,
nurse intervention, community
health worker) were excluded to
optimize clinical homogeneity.
Studies containing a concurrent
use of an alternative intervention
(e.g., bundle interventions) were
excluded if a direct comparison
of pharmacist and control could
not be established

Participant Intervention
conducted solely on pediatric
patients or psychiatric patients
due to their specific population
characteristics

Setting Interventions in a pal-
liative care setting or in an
intensive care ward due to their
specific setting characteristics

Intervention Interventions solely
targeted at specific drugs (e.g.,
improving adherence of statins)

Interventions not aimed at transi-
tional care (e.g., interventions in
outpatient clinics without trans-
mission of relevant information
from earlier health care provider
encounters in the hospital or
interventions on heart failure
guideline adherence)
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Author Inclusion criteria Exclusion criteria Author Inclusion criteria Exclusion criteria
Hammad Adults and children Studies evaluating non-pharmacy- McNab Population Patients Studies focused on medication
et al. [26] receiving pharmacy-led led medication reconciliation etal. [18] discharged from hospital review (e.g., recommenda-
medication reconciliation  at only one end of patient care to their permanent resi- tions to optimise medication
within hospital inpatient or transfer were not included. dence (home, residential regimens) were excluded
settings Studies evaluating pharmacy- unit or nursing home)
led medication reconciliation Intervention of interest
using a qualitative approach Medicines recon-
and studies evaluating enhanced ciliation completed by a
interventions, including pharmacist based in the
telephone helpline and post community
discharge follow-up calls, were Comparator Usual care
excluded. Telephone helpline processes for medication
and follow-up calls were not reconciliation
considered part of medication Outcome measure Dis-
reconciliation and suspected crepancy identification,
to influence readmissions and Discrepancy categorisa-
health care utilization tion, Healthcare usage
Kwan et al.  Studies evaluating medica- ~ Studies in which the person con- (readmission, emergency
[20] tion reconciliation with ducting medication reconcili- department attendance,
an eligible outcome ation provided the sole assess- GP attendance), Work-
reported ment of clinical significance for load/efficiency meas-
identified discrepancies were ures—time to complete
excluded. The authors also medicines reconciliation,
required that studies explic- effect on number of pri-
itly distinguish unintentional mary and secondary care
discrepancies from other (inten- appointments needed,
tional) medication changes and economic outcomes
through direct communication Study design RCTS’ cluster
with the medical team RCTs, quasi-RCTs,
. . . . cluster quasi-RCTs,
Lehnbom Stu‘dles evalu‘at.mg medica- Articles that fmly -repom?d the controlled pre—post
etal. [27] tion .recqncﬂlat.lon or n}xmber of 1.den.t1ﬁed discrepan- intervention studies,
medication review that cies or medlcatl.on—rela‘ted - interrupted-time-series,
alsF) rep'ort.ed the impact problems put failed to '1dent1fy cohort studies (prospec-
of 1(}egt1fy1[}g and ‘ the pot:cntlal or a‘ctual 1mp-act of tive or retrospective),
rectifying discrepancies these discrepancies on patient case—control studies,
and medication-related outcomes were excluded. uncontrolled pre—post
problems Articles were also excluded if intervention studies
the sarpple size was few‘er than Language No limitation
50 pa'tl.ents because the impact Publication date No
on clinical outcomes could not limitation
be reliably evaluated with such . .
a small sample size Mekonnen  Studies reporting The following types of studies
etal. [16] medication reconciliation were excluded: other medica-

@ Springer

intervention primarily
and that provide data

on any of these clinical
end points (all-cause
readmission, emergency
department visits,
mortality, adverse drug
events)

tion reconciliation practices
(e.g., nurse-led) or practices
as part of a multicomponent
intervention (e.g., medication
therapy management), case
studies, systematic reviews,
qualitative outcomes and non-
research articles
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Author

Inclusion criteria

Exclusion criteria

Mekonnen
etal. [17]

Mekonnen
etal. [15]

Mueller
et al. [28]

Nazar et al.
[23]

Simoens
et al. [29]

Spinewine
et al. [25]

Studies comparing
pharmacy-led medication
reconciliation interven-
tions with usual care and
measured medication dis-
crepancies as an outcome
of interest

Studies which reported
data related to the effec-
tiveness of electronic
medication reconciliation
intervention, and pro-
vided data on medication
discrepancies or errors

Medication reconciliation
was the primary focus of
the intervention. English
language, hospital set-
ting, intervention during
hospitalization and/or
transition, quantitative
results

Patients who were identi-
fied as post-discharged
from hospital, interven-
tion performed by a
community pharmacist,
intervention focused on
continuity of care, CT or
RCT. Outcomes reported

Studies had to compare an
intervention to improve
seamless care focusing
on medication with usual
care

Inclusion of patients admit-
ted to and/or discharged
from hospital

Interventions with medication
reconciliation where physicians
or nurses assessed medication
discrepancies were excluded.
Studies assessed discrepancies
in medical histories, for exam-
ple — documentation of allergy,
were excluded

Studies with a focus on other
types of medication errors
(e.g. prescribing errors) that
were identified through the
non-reconciliation process were
excluded

Not reported

Not reported

Not reported

The following exclusion criteria
were applied: (i) studies where
the focus of the intervention
was broader than medications
and without specific measure
to evaluate the effect of the
intervention on the medication
component; (ii) studies where
the intervention focused on
medications but with a scope
that was broader than continuity
of care (e.g. clinical pharma-
cists doing admission histories
and discharge counselling along
with interventions to improve
prescribing during hospital
stay) and without specific
measure to evaluate the effect
of the intervention on the
continuity of care component;
(iii) studies with no control
group or ‘before-after studies’
with no control group (i.e.
in which the control group is
an historical group) and (iv)
studies with <30 patients per
group. Systematic reviews and
meta-analyses on related topics
were not included as such, but
the list of articles included in
the corresponding reviews was
checked for eligibility
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