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Objectives: Pharmacists play an important role in supporting the health care needs of the
public, and various studies have examined the impact of pharmacy services on patient care.
This systematic review aimed to describe studies evaluating the impact of pharmacy services
by means of network meta-analyses.
Data sources: A systematic literature review of network meta-analyses examining pharmacy
services was performed on PubMed, Embase, International Pharmaceutical Abstracts, and
Cochrane Database of Systematic Reviews from database inception to November 30, 2018.
Study selection: Network meta-analyses that examined the comparative effectiveness of
pharmacy services (where pharmacists provide patient care to optimize patient outcomes) in
any population, country, or setting.
Data extraction: Data were independently extracted by 2 authors with the use of a stan-
dardized extraction form. The methodologic quality of articles was assessed with the use of the
Cochrane Risk of Bias in Systematic Reviews tool.
Results: Two network meta-analysis studies were identified. The first study compared 53
randomized controlled trials evaluating the effectiveness of transitional care services among
discharged patients with heart failure. The study found that pharmacist interventions such as
medication reconciliation, patient education, and medication optimization had little impact on
improving the all-cause mortality and readmission rate in these patients. The second report
compared 43 randomized controlled trials examining the efficacy of pharmacist-based dia-
betes educational interventions with or without pharmaceutical care on people with type 2
diabetes. It was reported that pharmacy services were effective in reducing glycosylated he-
moglobin among people with type 2 diabetes, with larger effect sizes observed when these
services involved a combination of 2 or more pharmacy services.
Conclusion: This study demonstrated a paucity of studies using network meta-analysis tech-
niques in evaluating pharmacist-provided services. This could be due to the lack of confidence
in using this method, because network meta-analysis requires several additional assumptions
that require careful consideration while performing the analysis.

© 2019 American Pharmacists Association®. Published by Elsevier Inc. All rights reserved.
Pharmacists play an important role in supporting the health patients with drug-related visits to the hospital have a signifi-

care needs of the public, where they collaborate with patients,
caregivers, doctors and other health professionals by providing
medication management services.1,2 Studies have shown that
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cant higher chance of being admitted, and approximately 12%
of emergency department visits are due to adverse drug
events.3-6 These drug-relatedproblems are a significant burden
to the health care system, estimated to account for about 16% of
health care spending in the United States.7

In recent years, pharmacists have increasingly been taking
an active role to improve patient care. Pharmacists now have a
range of functions, including administrative and clinical duties
related to their expertise in drug information, optimization of
therapeutic regimens, and safe use of medicines.8-11 Previous
studies examining the efficacy of pharmacy services have not
provided clear direction, with some studies suggesting that
All rights reserved.
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Key Points

Background:

� Pharmacists play a key role in patient care and pro-

vide clinical services such as medication review, ed-

ucation, counseling, and health promotion.

� Pharmacy services are often associated with better

clinical outcomes, but the extent of the use of using

network meta-analysis to summarize evidence re-

mains unclear.

Findings:

� Only 2 studies have used network meta-analysis to

summarize the impact of pharmacy services.
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these services were effective in improving patient safety and
some studies reporting otherwise.12-14

Most of these earlier studies explored the effects of phar-
macy based services by means of traditional pairwise meta-
analysis, which only allows making a comparison between 2
different interventions.15-17 In recent years, the use of network
meta-analysis, which allows simultaneous comparison of 2 or
more interventions for the same condition has been increas-
ingly used and published in medical literature. This technique
is an extension of the pairwise meta-analysis and combines
the direct (based on existing comparative studies) and indirect
(based on common comparators which were not compared
directly) evidence in a single analysis to generate pooled effect
sizes and thus arrive at a more holistic conclusion.18 This
technique increases the scope of traditional pairwise meta-
analysis, resulting in a more complete evidence matrix.

Objective

The present study aimed to provide a comprehensive
synthesis of the findings from network meta-analysis studies
that examined the impact of pharmacy services.

Methods

Search strategy

A search was performed on PubMed, Embase, International
Pharmaceutical Abstracts andCochraneDatabase of Systematic
Reviews from database inception to November 30, 2018 for
network meta-analyses articles of primary studies assessing
the impact of pharmacist services. The search was performed
using a combination of keywords related to pharmacy services
which are listed in Appendix 1 (available online). This was
supplemented with a manual search of identified references.

Study selection

Articles were eligible if they were network meta-analyses
(sometimes referred to as multiple-treatment meta-analysis, in-
direct meta-analysis, or mixed treatment comparison) and was
conducted with the use of systematic methods. Reviews were
788
considered to be systematic if they reported details of the search
strategy, inclusion and exclusion criteria, and clearly identified all
included studies. Overviews of reviews were excluded unless
theyalso includedprimarystudies. Articleswere considered tobe
network meta-analyses if the analyses examined 3 or more
different interventions concurrently in a single analysis. Articles
were included if they examined any pharmacy service (where
pharmacists provide patient care to optimize patient outcomes
and promote health, well-being, and disease prevention) in any
population of any ethnicity in any country or setting. These
studieshad tohaveacomparisonexaminingpharmacists’ service,
including different pharmacy services, pharmacists’ services
comparedwith service provided by other health professionals, or
provision of services by pharmacists compared with usual care.

Two authors (K.W.T. and S.W.H.L.) independently screened
the titles and abstracts and selected articles for full text review.
Subsequently, both authors independently reviewed the full
text to assess their eligibility. Any disagreement was resolved
through discussion or arbitration by a third reviewer (N.C.).
Data extraction and quality assessment

All eligible articles were independently extracted by K.W.T.
and S.W.H.L. with the use of a standardized extraction form.
Data extracted included study demographics and character-
istics, pharmacy services provided, and source(s) of funding.
Each eligible article was also assessed for methodologic quality
with the use of the Cochrane Risk of Bias in Systematic Re-
views (ROBIS) tool.19 Results were subsequently summarized
and presented narratively.
Results

The search yielded 553 articles, and 5 articles were selected
for full text review. Three studies were excluded because they
had not examined an intervention led by a pharmacist, and 2
studies were finally included in the review20,21 (Figure 1). The
studies were published in 2017 and 2018 and examined the
role of pharmacists in enhancing the transitional care among
heart failure patients discharged from the hospital20 and the
role of pharmacist-based diabetes educational intervention in
people with type 2 diabetes.21
Quality of included studies

A summary of the ROBIS domains and overall rating is
presented in Table 1. Both studies had clearly described the
study inclusion and exclusion criteria, method of data collec-
tion, and study appraisal criteria. In addition, both studies
presented the results and findings in a clear and concise
manner. However, there were concerns regarding the
comprehensiveness of the search because both studies had not
included gray literature. Both studies also did not assess the
quality of evidence generated from their network meta-
analyses, as recommended by the Grading of Recommenda-
tions, Assessment, Development and Evaluations framework.
This step is recommended because it helps authors to identify
any potential bias that may exist and adjusts for them in the
final interpretation and report to ensure the validity of and
confidence in the results generated.22
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Figure 1. Study selection flow.
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Transitional care service for heart failure patients

This network meta-analysis included 53 randomized
controlled trials, and 4 of the studies involved transitional care
services provided by pharmacists.20 Services offered by phar-
macists reported in the 4 studies included medication recon-
ciliation, medication optimization, home visits, and patient
education such as smoking cessation, diet modification, and
self-monitoring of diseases. Network meta-analysis suggested
that pharmacist intervention had little impact on reducing the
rates of all-cause readmissions (relative risk [RR] 0.90, 95% CI
0.68e1.20) or all-cause mortality (RR 0.82, 95% CI 0.56e1.20).
One study identified in the review reported that transitional
care services provided by the pharmacists was cost saving. A
saving of USD 881 was generated owing to a decrease in the
health care system costs such as index hospitalization cost,
intervention, outpatient follow-up, andhospital readmission.23
Pharmacist-based diabetes educational interventions

This study examined 43 randomized controlled trials that
compared pharmacist-led diabetes educational interventions
in people with type 2 diabetes.21 Topics included in these
educational interventions aimed to improve participants’
knowledge on diabetes and its complications, self-
management ability, and improve medication adherence and
lifestyle adjustment. In several studies, additional value-added
services, such as pharmaceutical care planning and supply of
pill counters, glucometers, and written educational informa-
tion, were provided. The study found that all interventions
were effective and significantly reduced glycosylated hemo-
globin levels. However, the authors could not find any evi-
dence to suggest which intervention which was significantly
better than the other. The authors also noted that larger effect
sizes were observed when different pharmacist services were
combined, such an intervention in which pharmacists pro-
vided diabetes education and pharmaceutical care service to
their patients (Table 2).
Discussion

To our best knowledge, this is the first comprehensive
critical appraisal weighing the value of pharmacist-led patient
care intervention versus the health care services provided by
physicians or other health professionals. Overall, there was a
lack of studies using network meta-analysis that attempted to
explore the benefits and outcomes of pharmacist-led services
and patient care measures. Although the inclusion criteria for
789



Table 1
Quality of the included studies

Study Phase 2 Phase 3

1. Study eligibility
criteria

2. Identification and
selection of studies

3. Data collection
and study appraisal

4. Synthesis and
findings

Risk of bias in
the review

van Spall, 2017 þ � þ þ þ
Bukhsh, 2018 þ � þ þ þ

þ, low risk; �, high risk; ?, unclear risk.
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this appraisal was broad, aiming to identify all relevant studies
that have reported on pharmacist-led services, only 2 studies
were identified that compared the relative efficacy of different
pharmacy services. Findings from the 2 included studies were
clear and concise. Among heart failure patients, pharmacy-
based services aimed at optimal and safe drug use, patient
education, and lifestyle modification have a limited benefit in
reducing the rates of all-cause readmission and all-cause
mortality. However, when the impact of similar pharmacy-
based services were gauged for diabetes education alone, a
large clear benefit was observed whereby these services
improved glycosylated hemoglobin levels.

Recently, the World Health Organization has begun to use
network meta-analyses to inform clinical guidelines.24 This is
because network meta-analyses can be used to make com-
parisons among interventions that had not been compared
before, allowing the researchers to compare the results of
multiple interventions in a single analysis with the use of
Table 2
Summary of results reported by the included studies

Study No. of RCTs included Scope of resea

van Spall, 2017 53 RCTs (4 RCTs
involving pharmacist
services)

Heart failure

Main findings
Pharmacy services did not significantly improve the clinical outcomes, includ

mortality (RR 0.82, 95% CI 0.56e1.20), among individuals with heart failure
USD 881.

Bukhsh, 2018 43 RCTs Type 2 diabete

Main findings
Pharmacists’ services significantly reduced A1C levels, with a mean reduction

suggested that there was no evidence to show that any of the pharmacist in
complex interventions that involved at least 2 services showed the largest

Compared with usual care, pharmacists’ services led to an improvement in: fas
pressure (MD �8.11, 95% CI �10.54 to �5.69), diastolic blood pressure (MD
to �0.11), triglycerides (MD �0.41, 95% CI �0.60 to �0.22), and low-density

Compared with a single pharmacy service, 2 or more services (complex interve
CI �8.65 to �1.23), triglyceride levels (MD �0.26, 95% CI: �0.51 to �0.01), a

Abbreviations used: A1C, glycosylated hemoglobin; MD, mean difference; RCT, ran
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direct and indirect evidence. Nevertheless, despite the
inherent advantages of this technique, we found only 2 studies
that had used this technique to assess the effectiveness of
pharmacist-provided services. This could be attributed to
several reasons. First, the use of network meta-analysis has
gained attention only over the past decade. Although there are
clear advantages to the use of network meta-analysis, the
conduct and interpretation is much more complex than
traditional pairwise meta-analysis.18,25 These include making
some key assumptions during the analysis on transitivity and
inconsistency within the network. This can represent a barrier
because these assumptions may be unreasonable in cases of
complex interventions that can involve pharmacy services.26-28

Another key barrier could be the assumption of consistency,
which may be difficult to establish given the inherent
complexity in the evidence being synthesized.29 Although
various methods for implementation of network meta-
analysis, such as meta-regression, bayesian methods, and
rch Components of clinical pharmacy services described in the
systematic reviews

The 4 RCTs reported that 3 to 9 home visits were made by a
pharmacist to deliver education, conduct medication
reconciliation, or optimize medication therapy. Topics
covered in the educational intervention included smoking
cessation, diet modification, and self-monitoring of
diseases.

ing the rates of all-cause readmission (RR 0.90, 95% CI 0.68e1.20) and
. However, pharmacist interventions resulted in health care cost savings of

s Three different components were described:
1. Pharmacist-led patient education, counseling, or advice

via face-to-face communication, telephone conversa-
tion, or provision of written information.

2. Patient-centered pharmaceutical care model (using
standardized care) implemented by clinical
pharmacists. Activities included medication review,
adherence counseling, disease management, and
identifying and resolving drug-related issues as well as
physician referrals.

3. Multidisciplinary health care teameled diabetes edu-
cation involving pharmacists as a member.

of 0.86% (95% CI 0.75e0.96). Stratification by different types of services
terventions was superior over another. Indirect comparison suggested that
improvements in A1C (MD �0.86, 95% CI �0.98 to �0.73).
ting blood glucose (MD �31.89, 95% CI �42.31 to �21.48), systolic blood
�3.19, 95% CI �4.79 to �1.58), body mass index (MD �0.56, 95% CI �1.01
lipoprotein (MD �0.36, 95% CI �0.50 to �0.23).
ntions) led to improvements in systolic blood pressure (MD �4.94, 95%
nd body mass index (MD �0.57, 95% CI �1.25 to �0.12).

domized controlled trial; RR, relative risk.
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hierarchic models, have been developed, they require the use
of specialized software such as WinBUGs or STATA, which can
be difficult to operate for nonstatistician researchers.30

The present study has several limitations which need to be
taken into consideration when interpreting the results. Firstly,
our search may have missed relevant articles owing to the
number of databases used, but we think this is unlikely given
our comprehensive search strategy. Only 2 studies were
included in the present review, suggesting that this technique
has yet to gain attention among researchers, especially when
examining complex interventions. However, the included
studies in appraisal might serve as a guiding principle to
develop and further establish those pharmacy-based services
that have some effect compared with other interventions. This
will hopefully assist policy makers in devising well structured
pharmacy-based services that lead to better clinical outcomes
and are cost-effective.

Conclusion

The use of network meta-analysis is now increasingly
adopted to inform clinical practice guidelines, but there are
few published studies using this technique to summarize ev-
idence for pharmacist-provided services, possibly because of a
lack of familiarity in using this method for complex
interventions.

Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.japh.2019.06.015.
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SCIENCE AND PRACTICE
Appendix 1. Key words used in the present study

1. Pharmacy
2. Pharmacist*
3. Professional service*
4. Pharmacy service*
5. Pharmaceutical service*
6. Professional service*
7. Cognitive service*
8. Pharmaceutical care
9. Quality use of medicine

10. Systematic review
11. Meta-analysis
12. Network meta-analysis
13. Comparative effectiveness
14. #1 OR #2
15. #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9
16. #10 OR #11 OR #12 OR #13
17. #14 AND #15
18. #17 AND #16
791.e1
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