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subsequent pilot testing

Nicole Schénenberger,' Carla Meyer-Massetti

ABSTRACT

Pharmacy and therapeutics committees (PTCs) are
multidisciplinary hospital teams responsible for rational
medication use. We aimed at developing and piloting an
assessment tool for their operating quality.

We conducted a scoping literature review in PubMed
and Embase to identify potential assessment items. Their
relevance was systematically rated and consolidated into
the final tool.

60 relevant items were included, grouped into eight
focus topics: the committee's institutional integration,
member characteristics, performance indicators, meeting
structure, formulary decision-making and characteristics,
strategies to guide medication use and medication use
evaluations.

In combination with a SWOT (strengths, weaknesses,
opportunities and threats) analysis, the tool helped the
identification of improvement opportunities for a pilot
hospital: adapting the committee’s structure, improving
the formulary decision-making, implementing strategies
to guide formulary medication use and strengthening the
committee’s recognition within the institution.

The tool successfully identified improvement
opportunities for a PTC and could therefore be
interesting for other hospitals.

INTRODUCTION
Pharmacy and therapeutics committees (PTCs)
are multidisciplinary hospital teams of health-
care professionals involved in the medication
use process. One of the main tools of a PTC is a
continually updated list of medications, known as
a formulary, to be preferentially prescribed, along
with related information to ensure safe and rational
medication use.'” The PTC should also provide
guidance on subprocesses of the medication use
process; for example, generic substitution and ther-
apeutic interchange guidelines, or strategies inte-
grating computerised physician order entry systems
combined with clinical decision support systems.*”
Assessment tools allow hospitals to determine
the implementation level and quality of activities.
For example, the Swiss Society of Public Health
Administration and Hospital Pharmacists (GSASA)
has developed the quality management standards
for hospital pharmacies (QRHP).*®* Numerous
surveys related to PTCs and formulary systems
exist and some have developed tools to improve
PTC decision-making. However, no validated tool
is available to comprehensively assess PTCs” oper-
ating qualities.

," Silvina Bravo®

Thus, the objective of this work was to system-
atically develop a PTC assessment tool that could
thoroughly assess the operating quality and func-
tionality of a specific hospital’s PTC, and therefore
enable the identification of areas for improvement.

METHODS

Development of the assessment tool

Literature review

A scoping review in PubMed and Embase was
conducted to identify relevant publications for
the following research question: What subjects
are addressed in the current literature that are
important to developing a structured assessment of
a hospital’s PTC and formulary system? The search
strategy was elaborated in collaboration, and the
selection and data extraction was performed by
one reviewer. Index terms for PTCs and formu-
lary systems were combined with index terms
for guidelines, assessments and PTC responsibil-
ities (ie, decision-making). Additionally, titles and
abstracts were searched for these index terms and
synonyms. Publications (published from January
2000 to March 2020) in English and German were
retrieved and, after deduplication, screened for
inclusion (description, assessment or practice guide-
lines for PTCs or formulary systems) and exclusion
(focus on a specific substance or pharmacological
class, settings other than hospitals, clinical studies
or no full text available) criteria. The references
of included publications were searched for addi-
tional relevant publications. (For details, see online
supplemental appendix B.)

Consolidation of the assessment tool

The identified subjects were converted into poten-

tial assessment items. The items were categorised

into focus topics and tabulated. To consolidate the
assessment tool, we developed a weighting system,
consisting of item weights and publications weights.

The publication weight was estimated by assigning

the following five score-types for each included

publication and adding up the points.

1. Publication type: practice guideline (seven
points), literature review,® survey,* research ar-
ticle,” decision-making tool* and overview or
summary.’

2. 2017 health expenditure by financing schemes
of the country of origin, current US$ per capita:
>9000 (4 points), <9000 and >4000,> <4000
and >2000” and =2000."

3. Publication period: 2010 or after (two points),
before 2010."
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Literature search and
assessment item
extraction

Selection of relevant items
to define assessment tool

Assessment tool
application test

SWOT Analysis

Improvement opportunities

732 publications identified in
Pubmed and 972 in Embase

3

1382 abstracts and tittles screened

3

Exclusion: 41 items

Inclusion: 60 relevant items in 8
focus topics:

Interview

Focus was set on the minimization
of weaknesses that may otherwise
jeopardise patient safety:

Weaknesses

Strengths

We identified improvement
opportunities for the test
institution and grouped them into
four categories:

e Improving the formulary
decision-making process

et epiny
133 full text publications screened 1. PTCsinstitutional

integration
‘ 2. PTCmembers
3. PTCperformance
93 publications included through i”diCEtOTSl
databases PTC meetings

Formulary decision-making
Formulary characteristics
Strategies to guide
formulary medication use
8. Medication-use evaluation

+

No v s

8 publications included through
other sources

4

101 assessment items identified

Documentation checks

Strengths and Weaknesses

e Defining strategies to
improve formulary
medication use, i.e. using
the implemented CPOE
system to enforce
restrictions

e Strengthening the PTC's
recognition within the
institution

e Adapting the structure of
the PTC

Assessment item:
“use of a CPOE system to enforce or

SWOT analysis

communicate restrictions”

Established restrictions for formulary
medications are communicated but not
always enforced through the CPOE
system

W - restrictions are not always
enforced

O for combination with the
identified W > well
implemented CPOE system

Derived improvement opportunity

Using the implemented CPOE
system to enforce restrictions

Figure 1

Top: Process carried out to systematically develop the assessment tool with subsequent pilot testing and identification of opportunities for

improvement by using the developed tool in combination with a SWOT analysis. Bottom: Example of the tool application. CPOE, computerised physician
order entry; PTC, pharmacy and therapeutics committee; SWOT, strengths, weaknesses, opportunities and threats.

4. SCImago Journal Rank: >1.000 (2 points), <1.000or not
applicable.!
5. Setting: university hospital (two points), other.’

The lowest possible publication weight for an individual
publication was five and the highest was 17. The relevance of
every item (item weight) was calculated by adding up publication
weights of all included publications addressing the particular
item in their full text. Assessment items with a weight <30,
calculated based on the weights of the publications mentioning
the item, were removed. It was important to exclude items to
ensure the applicability of the assessment tool and the relevance
of the assessment item. The reasoning behind a cut-off of 30 was
that an assessment item was to be included if it was covered by
at least two highly relevant publications, and excluded if it was
only covered by one publication, to minimise the influence of
selection bias.

Applicability of the assessment tool

The tool was pilot tested in an 800-bed Swiss university hospital.
The individual items were answered in a descriptive manner
by reviewing available documentation and conducting a semi-
structured interview with a pharmacist PTC member. The
answers were verified by another pharmacist PTC member. As
the information gathered was purely descriptive, the tool on its
own could not analyse a PTC’s operating quality. Therefore, the
collected information had to be additionally evaluated, which
was done with a SWOT (strengths, weaknesses, opportuni-
ties and threats) analysis. This method is widely used for the
structured identification of future organisational strategies. The
internal factors (strengths and weaknesses that can be influenced
by the institution) were based on the information obtained by the

applied assessment tool. For the external factors (opportunities
and threats) an environmental analysis was necessary. To struc-
turally conduct it, the PEST framework (political, economic,
social and technological) was used. The strategic consequences
result from all possible combinations of the factors. To minimise
subjectivity, three experts reached consensus about the SWOT
and PEST categories. When identifying improvement opportuni-
ties, the focus of the future strategies should be the minimisation
of weaknesses that may otherwise jeopardise patient safety. For
this reason, the ‘weaknesses combined with opportunities’ and
‘weaknesses combined with threats’ strategies were the basis for
the formulation of our improvement strategies.

RESULTS

Assessment tool development

A total of 1704 publications were identified. After removal of
duplicates, title/abstract searching and full-text screening, 93
publications met our inclusion criteria. Additional eight publica-
tions were identified through other sources.

The included publications resulted in 101 potential assessment
items. The subsequent weighting process determined 60 items
with a weight of =30, categorised into eight PTC-related focus
topics (for the focus topics and an item example see figure 1; for
the final tool, see online supplemental appendix A)

Applicability of the assessment tool

In the pilot, all 60 items could be answered. The assessment tool
allowed us to obtain a comprehensive picture of the pilot PTC’s
current situation and to identify 15 strengths and 18 weaknesses.
In addition, we identified seven opportunities and nine threats
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by applying the PEST framework. These findings combined were
used as a basis to identify future improvement strategies, which
were grouped into four areas for improvement (see figure 1).

DISCUSSION

To our knowledge, this is the first comprehensive tool to
assess PTCs. As we aimed to extensively assess PTCs, we
used a broad research question and eligibility criteria for
the scoping review. This yielded many records. Never-
theless, most included publications proved relevant for
the formulation of the assessment items, as only four did
not mention any included assessment item. Relevance was
assigned with the self-developed weighting system instead
of categorising levels of evidence. This approach was chosen
because the information extracted from the publications
were not primarily focused on outcomes. For instance, a
PTC practice guideline is more relevant for the formula-
tion of assessment items than a systematic literature review
focused on one specific PTC task. In addition to the publi-
cation type, publications originating from a country with
similar healthcare expenditure to Switzerland were graded
higher than countries with lower expenditures, which
potentially face different challenges in their PTCs.” ' Arti-
cles published after 2010 were graded higher to acknowl-
edge more contemporary findings. Studies conducted in a
university hospital were graded higher as we aimed to assess
the highest possible complexity of healthcare systems. With
a cut-off value of 30, we included 60 out of 101 assessment
items. In our opinion, the applied weighting system did not
exclude any relevant item and was especially successful in
minimising redundant information.

We found two frameworks that assess PTCs and formulary
systems.'’ "' Unlike our tool, which is more comprehensive,
Lima-Dellamora’s framework!' is limited to structures and
processes needed for medication selection and has a strong
focus on Brazilian hospitals. The second framework outlines
similar topics within a different structure; however, these rele-
vant topics are rather descriptive and no assessment items are
extracted.’” Our assessment tool includes key PTC aspects,
formulated as performance indicators elsewhere.” ' The Swiss
QRHP includes a formulary section and our tool covers all topics
addressed there as well.> Our tool has a higher level of detail
than existing instruments and includes contemporary topics, like
the use of technology to guide formulary medication use and
considerations on biosimilars or drug shortages.

The assessment tool was pilot tested in one hospital and
allowed us to obtain a comprehensive picture of this PTC. The
tool helped to identify opportunities for improvement when
combined with a SWOT analysis. However, further validation in
other hospitals—and most importantly through researchers not
involved in the development—would be advisable.

Limitations

The main limitations of the assessment tool are that the devel-
opment based solely on a literature review and the many items
may limit its usability. To improve this, the tool’s scope could
be narrowed to the most relevant items by applying a consensus
method (eg, the Delphi technique). We addressed this problem
by weighting the items, which proved to be beneficial in our case,
as we showed that the most important items are still included.
One limitation of this system, however, is that it is not validated
but developed and piloted by our research team only. Another
limitation is that the selection and data extraction processes

of the literature review were not conducted independently by
more than one reviewer. This could have been especially crit-
ical, as some extracted data were qualitative, and consequently,
the development of the assessment tool relied on the interpreta-
tion of the reviewer. Since the assessment tool aims to evaluate
contemporary PTCs, this was the main rationale for excluding
articles published before the year 2000. However, relevant work
was published before 2000; for example, a set of PTC indica-
tors.'* Nevertheless, we do not believe that additional publica-
tions would have caused extensive changes to the assessment
tool, as we showed that the relevant topics are covered even
when comparing our indicator set with the aforementioned
indicators published earlier. As the tool was only tested in one
hospital, its generalisability needs further research.

CONCLUSION

We systematically developed a comprehensive PTC assessment
tool based on a scoping literature review. The tool was pilot
tested and used in combination with a SWOT analysis to identify
improvement opportunities for the pilot hospitals’ PTC. Further
consolidation and validation of the tool to facilitate its applica-
tion in different hospitals would be advantageous.

Acknowledgements We thank Professor Andrea Burden, Assistant Professor of
Pharmacoepidemiology, ETH Zurich, Switzerland for the opportunity to conduct this
research project in her group.

Contributors The literature review was conducted by NS and verified by SB and
CM. The pilot project was executed by NS and SB. Data analysis and interpretation
has been performed by all authors. NS is the main author of the manuscript with SB
and CM as senior authors.CM is guarantor.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. All
data relevant to the study are included in the article or uploaded as supplementary
information. Data most relevant to the study are included in the article or uploaded
as supplementary information. Additional data are available upon reasonable
request.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, an indication of whether changes were made, and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Carla Meyer-Massetti http://orcid.org/0000-0002-3523-5729

REFERENCES
1 Fijn R, de Jong-van den Berg LT, Brouwers JR. Rational pharmacotherapy in
the Netherlands: formulary management in Dutch hospitals. Pharm World Sci
1999;21:74-9.
2 Tyler LS, Cole SW, May JR, et al. ASHP guidelines on the pharmacy and therapeutics
Committee and the formulary system. Am J Health Syst Pharm 2008;65:1272-83.

Schénenberger N, et al. Eur J Hosp Pharm 2022;0:1-4. doi:10.1136/ejhpharm-2022-003365 3

"1ybuAdos Ag paroarold
"ulag >8y1o!|qIgsIseISIBAIUN 18 2202 ‘LT 41870100 uo /wod g dyfe//:dny woly papeojumoq "2z0z 1840100 #T U0 G9EE00-2202-Wwreydyls/9eTT 0T se paysiignd 1siy :weyd dsoH ( in3


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-3523-5729
http://dx.doi.org/10.1023/A:1008654609916
http://dx.doi.org/10.2146/ajhp080086
http://ejhp.bmj.com/

uIag YayloIqIGSISENSISAIUN e 2Z0Z ‘2T 19G0100 U0 /oo fwg dyfe//:dny woij papeojumoq "Zg0z 49400 T U0 G9EE00-220Z-Wreydyle/oeTT 0T Se paysiiand isiy (uieyd dsoH (43

Short report

3 World Health OrganizationHolloway K, Green T, eds. Drug and therapeutics
committees : a practical guide. Geneva: World Health Organization, 2003.

4 Helmons PJ, Coates CR, Kosterink JGW, et a/. Decision support at the point
of prescribing to increase formulary adherence. Am J Health Syst Pharm
2015;72:408-13.

5 Pedersen CA, Schneider PJ, Scheckelhoff DJ. ASHP national survey of pharmacy
practice in hospital settings: prescribing and transcribing-2016. Am J Health Syst
Pharm 2017;74:1336-52.

6 Rodriguez R, Staley B, Hatton RC. Evaluating incorporation of drug restrictions into
computerized drug order entries after transition to an electronic health record. Hosp
Pharm 2013;48:568-73.

7 Wright L, Grisso AG, Feldott CC, et al. Using computerized provider order entry
to implement actions of the pharmacy and therapeutics Committee. Hosp Pharm
2007;42:763-6.

8 Schweizerischer Verein Der Amts- und Spitalapotheker (GSASA), Agentur fiir
die promotion und die evaluation Der Qualitdt Im Gesundheitswesen (APEG).
Referenzsystem Qualitat fir Spitalapotheken, RQS 2009.

Lima-Dellamora EdaC, Caetano R, Osorio-de-Castro CGS. The medicine selection
process in four large university hospitals in Brazil: does the DTC have a role? Brazilian
Journal of Pharmaceutical Sciences 2015;51:173-82.

Fadare JO, Ogunleye O, Obiako R, et al. Drug and therapeutics committees

in Nigeria: evaluation of scope and functionality. Expert Rev Clin Pharmacol
2018;11:1255-62.

Lima-Dellamora EdaC, Caetano R, Gustafsson LL, et al. An analytical framework for
assessing drug and therapeutics Committee structure and work processes in tertiary
Brazilian hospitals. Basic Clin Pharmacol Toxicol 2014;115:268-76.

Hoffmann M. The right drug, but from whose perspective? A framework for analysing
the structure and activities of drug and therapeutics committees. Eur J Clin Pharmacol
2013;69 Suppl 1:79-87.

Vang C, Tomson G, Kounnavong S, et al. Improving the performance of Drug and
Therapeutics Committees in hospitals--a quasi-experimental study in Laos. £ur J Clin
Pharmacol 2006;62:57-63.

Weekes LM, Brooks C, Day RO. Indicators for drug and therapeutics committees. Br J
Clin Pharmacol 1998;45:393-8.

Schénenberger N, et al. Eur J Hosp Pharm 2022;0:1-4. doi:10.1136/ejhpharm-2022-003365

"1ybuAdos Ag paroarold


http://dx.doi.org/10.2146/ajhp140388
http://dx.doi.org/10.2146/ajhp170228
http://dx.doi.org/10.2146/ajhp170228
http://dx.doi.org/10.1310/hpj4807-568
http://dx.doi.org/10.1310/hpj4807-568
http://dx.doi.org/10.1310/hpj4208-763
http://dx.doi.org/10.1590/S1984-82502015000100017
http://dx.doi.org/10.1590/S1984-82502015000100017
http://dx.doi.org/10.1080/17512433.2018.1549488
http://dx.doi.org/10.1111/bcpt.12215
http://dx.doi.org/10.1007/s00228-013-1491-y
http://dx.doi.org/10.1007/s00228-005-0069-8
http://dx.doi.org/10.1007/s00228-005-0069-8
http://dx.doi.org/10.1046/j.1365-2125.1998.t01-1-00699.x
http://dx.doi.org/10.1046/j.1365-2125.1998.t01-1-00699.x
http://ejhp.bmj.com/

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

placed on this supplemental material which has been supplied by the author(s)

Eur J Hosp Pharm

Appendix Al: Included assessment tool items

Assessment items were included in the assessment tool if the total item weight was >30. The included items
with their respective weights are listed in Table . The included assessment items were combined into the

consolidated assessment tool.

Table Al. Consolidated assessment tool

Item® Weight®
PTC’s institutional integration
Presence of an organisational regulation document:established policiesand guidelines; 74
defined responsibilities 248
Subcommitteesorad hoc committees: presence, type, and responsibilities 222
PTC member characteristics
Numberof members 128
Expertise of members 232
91
Disclosure of conflictsof interest: presence; frequency;strategy to deal with conflicts of 37
interest
40
Chairperson: presence and expertise 53
) . 47
Pharmacist: presence; responsibilities 66
PTC performance indicators
Use of performance indicatorsby the PTC 81
PTC meeting structure
Meeting frequency 183
Meeting duration 30
Meeting minutes: preparation;distribution and accessibility 2
Percentage of attendance inthe last year 30
Formulary decision-making
Responsible body for formulary decision-making 190
Established guidelinesfordecision-making 57
76
Request process: presence of standardised request form; allowance forrequest; disclosure 44
of conflictsof interest of requestor; included information 53
68
Formulary additions: presence of standardised process 107
105
Formulary deletions: presence of standardised process; triggers 66
211
167
Revisions: presence of standardised process; established criteria whichdrugsare revised 40
(e.g. newly added drugs); triggers; frequency; informationused for revisions
86
53
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Formulary decision-making cont.

54
i . X . . 40
Drug monograph: preparation for additions, deletions, and/or revisions; person preparingthe
drug monograph; considerationsmade in thedrug monograph ;timeframe for preparation; 48
established mechanism for expedited reviews; summary into advantagesand 30
disadvantages 40
31
434
211
331
121
161
140
74
Considerations: considerationsmade;safety; cost; efficacy; comparative effectiveness;
clinical need;internal data;studiessupported by the manufacturer; clinical practice 47
guidelines; decisionsby other hospitals; patient convenience; ease of medication a1
preparation and administration; breadth of approvedindications; expert opinions; use of
minimal duplication strategy; standardised processfor weighting considerations; required 62
scientific level of studiesand standardised processto evaluate studies 51
91
79
72
71
105
195
Activity of other committees (e.g. subcommittees) 49
Process to communicate decisions 79
Established tool for prioritising decisions 37
Formulary characteristics
Type of formulary items (medicationsfrom different ATC codes, medical devices, nutritional 82
supplements)
Presence of specialty medications 40
Validity of formulary: inpatient and/or outpatient 44
Establishment and enforcement of established restrictionsby the formulary 196
Included supplementary information (e.g. established restrictions, administration route, or 54
storage advices)
Listing of pricesfor each formulary item 54
32
Stockage: storage of all formulary drugs; storage of nonformulary medications a2
Accessibility of formulary 40
Strategies to guide formulary medication use
Pharmacistinterventionsto guide formulary medicationuse 78
CPOE system: presence and used strategiesto guide formulary medicationuse 199
Use of a CPOE system to enforce orcommunicate established restrictions 80
Medicationinformation provided by the CPOE system 88
Information on dosesprovided by the CPOE system 67
Redirection of nonformulary item ordersto formulary items 70
Communication of drug shortagesand possible therapeutic alternatives by the CPOE system 33
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Strategies to guide formulary medication use cont.

Requirement of indicationsfor some medication orders 48
216
Written guidelinesfor formulary medication use: presence; responsibility; adherence 154
monitoring;review frequency 98
53
Existence of therapeutic interchange guidelines 257
Guidelineson established-use criteria 149
Guidelinesfor off-label medication use 114
Guidelinesforinvestigational medication use 93
Guidelinesfor medicationswith a high potential for medication errors 99
Guidelineson generic substitution 79
Guidelinesfor nonformulary medication use for patientsstabilised on a nonformulary 63
medication
Guidelinesformanagingdrug shortages 83
Guidelinesfor managing high-cost medications 52
Guidelinesformanaging biosimilars 46
154
Established guidelinesfor nonformulary medication use: presence and type; possibility for 106
prescription; requirement of prior authorisation
101
o i o . ) 262
Clinical practice guidelineswith included APIs: presence; involvement of the PTC 153
Embedment of clinical practice guidelinesinto the formulary 54
Educational programson formulary and the PTC: existence and responsibility 180
Medication use ev aluation
Percentage of formulary medicationsof all prescribed medications (formulary compliance) 103
and regular monitoring
Monitoring of medication use: presence; responsibility 56
Monitoring of adverse drug reactions: presence; responsibility 95
Monitoring of medication errors: presence and responsibility 30
Use of evaluationdata by the PTC 40
Inclusion of top ten prescribed medicationsin the formulary 32

Abbreviations: AT C, Anatomical Therapeutic Chemical classification system; CPOE, computerised physician order entry; PTC,
pharmacy and therapeuticscommittee. “The semicolons ;) in the description of the itemsmean thatdifferent publicationswere
used to formulate the different partsof thisitem. If thisis applicable, more than onerespective weight and reference list appear
in the respective weight and referencescolumn. The weightsand reference listsare then sorted in the same way. "ltem weights
were calculated by adding up the publicationsweightsof all publicationswhich covered the respective assessmentitem in their

full text.
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Appendix B1: Results of the literature review

The results of the literature review are shown in Figure B. A total of 101 publications met our inclusion criteria

and were retrieved for the development of the assessment tool.

Figure B1. Flow diagram of the literature review

Records identified in PubMed
n=732

Records identified in Embase
n=972

A

n =322

Duplicates removed

Titles and abstracts screened
n = 1382

v
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Appendix B2: Search strategies

We defined a search strategy in PubMed for the main topics (PTC and formulary system), using Medical Subject
Heading (MeSH) Major Topics and synonyms in the title or abstract and combined this search string with search
strings for the subtopics guidelines, assessment, activities and challenges. Search strings were developed based
on applicable MeSH terms (if available). Additionally, the titles and abstracts were searched for the MeSH terms
or subcategories, synonyms, or additional key words. Finally, the defined limitations regarding publication date,
language and study type were applied. Afterwards, we translated the search strategy from PubMed into a search
strategy for Embase. We identified the Emtree terms which matched the chosen MeSH terms best. The process

at arriving at the final search string can be traced in Table B1 for PubMed and in Table B2 for Embase.

Table B1. Search strategy for PubMed

Main topic MeSH terms Title/Abstract

"Pharmacy and Therapeutics Committee*"[TIAB]
"Pharmacy & Therapeutics Committee*"[TIAB]
"P and T Committee*"[TIAB]

"P&T Committee*"[TIAB]

"Drug and Therapeutics Committee*"[TIAB]
"Drug Committee*"[TIAB]

"Medicine and therapeutics committee*"[TIAB]
PTC, "Formulary committee*"[TIAB]

Formulary system "Hospital Formular*"[TIAB]

"Drug Formular*"[TIAB]

"Pharmacy and Therapeutics
Committee"[MAIR]
"Formularies, Hospital as Topic"[MAIJR]

"Pharmacy and Therapeutics Committee"[MAJR] OR "Formularies, Hospital as Topic"[MAJR] OR
"Pharmacy and Therapeutics Committee*"[TIAB] OR “Pharmacy & Therapeutics Committee*"[TIAB]
OR "P and T Committee*"[TIAB] OR "P&T Committee*"[TIAB] OR "Drug and Therapeutics
Committee*"[TIAB] OR "Drug Committee*"[TIAB] OR "Medicine and therapeutics committee*"[TIAB]
OR "Formulary committee*"[TIAB] OR "Hospital Formular*"[TIAB] OR "Drug Formular*"[TIAB]

Subtopic MeSH terms Title/Abstract

"Guidelines as Topic"[MH] "Guid*"[TIAB]

("Pharmacy and Therapeutics Committee"[MAJR] OR "Formularies, Hospital as Topic"[MAJR] OR
o "Pharmacy and Therapeutics Committee*"[TIAB] OR “Pharmacy & Therapeutics Committee*"[TIAB]
Guidelines OR "P and T Committee*"[TIAB] OR "P&T Committee*"[TIAB] OR "Drug and Therapeutics
Committee*"[TIAB] OR "Drug Committee*"[TIAB] OR "Medicine and therapeutics committee*"[TIAB]
OR "Formulary committee*"[TIAB] OR "Hospital Formular*"[TIAB] OR "Drug Formular*"[TIAB]) AND
("Guidelines as Topic"[MH] OR “Guid*”[TIAB])

"Assess*"[TIAB]
"Characteri*"[TIAB]
"Survey*"[TIAB]

"Health Care Evaluation "Questionnaire*"[TIAB]

Mechanisms"[MH] "Checklist*"[TIAB]
"Classif*"[TIAB]
"Polic*"[TIAB]

"Framework*"[TIAB]

Assessment

("Pharmacy and Therapeutics Committee"[MAJR] OR "Formularies, Hospital as Topic"[MAJR] OR
"Pharmacy and Therapeutics Committee*"[TIAB] OR “Pharmacy & Therapeutics Committee*"[TIAB]
OR "P and T Committee*"[TIAB] OR "P&T Committee*"[TIAB] OR "Drug and Therapeutics
Committee*"[TIAB] OR "Drug Committee*"[TIAB] OR "Medicine and therapeutics committee*"[TIAB]
OR "Formulary committee*"[TIAB] OR "Hospital Formular*"[TIAB] OR "Drug Formular*"[TIAB]) AND
("Health Care Evaluation Mechanisms"[MH] OR "Assess*"[TIAB] OR "Characteri*"[TIAB] OR
"Survey*"[TIAB] OR "Questionnaire*"[TIAB] OR "Checklist*"[TIAB] OR "Classif*"[TIAB] OR
"Polic*"[TIAB] OR "Framework*"[TIAB])
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Activities

“Hospital Pharac*”[TIAB]
"Decision Making"[TIAB]
"Activit*"[TIAB]
"Role*"[TIAB]

"Pharmacy Service, Hospital"[MH]
"Decision Making"[MH]
"Decision Making, Organizational"[MH]

("Pharmacy and Therapeutics Committee"[MAJR] OR "Formularies, Hospital as Topic"[MAJR] OR
"Pharmacy and Therapeutics Committee*"[TIAB] OR “Pharmacy & Therapeutics Committee*"[TIAB]
OR"P and T Committee*"[TIAB] OR "P&T Committee*"[TIAB] OR "Drug and Therapeutics
Committee*"[TIAB] OR "Drug Committee*"[TIAB] OR "Medicine and therapeutics committee*"[TIAB]
OR "Formulary committee*"[TIAB] OR "Hospital Formular*"[TIAB] OR "Drug Formular*"[TIAB]) AND
("Pharmacy Service, Hospital"[MH] OR "Decision Making"[MH] OR "Decision Making,
organizational"[MH] OR “Hospital Pharmac*”[TIAB] OR "Decision Making"[TIAB] OR "Activit*"[TIAB]
OR "Role*"[TIAB])

Challenges

"Challenge*"[TIAB]
NA "Problem*"[TIAB]
"Issue*"[TIAB]

("Pharmacy and Therapeutics Committee"[MAJR] OR "Formularies, Hospital as Topic"[MAJR] OR
"Pharmacy and Therapeutics Committee*"[TIAB] OR “Pharmacy & Therapeutics Committee*"[TIAB]
OR "P and T Committee*"[TIAB] OR "P&T Committee*"[TIAB] OR "Drug and Therapeutics
Committee*"[TIAB] OR "Drug Committee*"[TIAB] OR "Medicine and therapeutics committee*"[TIAB]
OR "Formulary committee*"[TIAB] OR "Hospital Formular*"[TIAB] OR "Drug Formular*"[TIAB]) AND
("Challenge*"[TIAB] OR "Problem*"[TIAB] OR "Issue*"[TIAB])

Limitations

Final search string

Publication date:

Since 01 Jan 2000
Languages:

English and German
Publication type:

No clinical studies, except
observational studies

No articles with nonhuman
species

("Pharmacy and Therapeutics Committee"[MAJR] OR "Formularies, Hospital as Topic"[MAJR] OR
"Pharmacy and Therapeutics Committee*"[TIAB] OR “Pharmacy & Therapeutics Committee*"[TIAB]
OR "P and T Committee*"[TIAB] OR "P&T Committee*"[TIAB] OR "Drug and Therapeutics
Committee*"[TIAB] OR "Drug Committee*"[TIAB] OR "Medicine and therapeutics committee*"[TIAB]
OR "Formulary committee*"[TIAB] OR "Hospital Formular*"[TIAB] OR "Drug Formular*"[TIAB]) AND
("Guidelines as Topic"[MH] OR "Guid*"[TIAB] OR "Health Care Evaluation Mechanisms"[MH] OR
"Assess*"[TIAB] OR "Characteri*"[TIAB] OR "Survey*"[TIAB] OR "Questionnaire*"[TIAB] OR
"Checklist*"[TIAB] OR "Classif*"[TIAB] OR "Polic*"[TIAB] OR "Framework*"[TIAB] OR "Pharmacy
Service, Hospital"[MH] OR "Decision Making"[MH] OR "Decision Making, organizational"[MH] OR
“Hospital Pharmac*”[TIAB] OR "Decision Making"[TIAB] OR "Activit*"[TIAB] OR "Role*"[TIAB] OR
"Challenge*"[TIAB] OR "Problem*"[TIAB] OR "Issue*"[TIAB]) AND ("2000"[DP] : "2020"[DP]) AND
("English"[LA] OR "German"[LA]) NOT ((“Clinical study”[PT] NOT “Observational Study”[PT]) OR
“Clinical Trial”[PT]) NOT (“Animals”[MH] NOT “Humans”[MH])

Key PubMed
[MAJR]:
Asterisk (*):
[TIAB]:
[MH]:

[DP]:

[LA]:

[PT]:

© N o v A~ w N

Phrase search

MeSH (subject heading) as major topic of the article
Truncation

Terms in either the title or abstract fields

MeSH (subject heading)

Publication date search field

Language search field

Publication type search field
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Table B2. Search Strategy for Embase

Main topic Emtree Title/Abstract

‘pharmacy and therapeutics committee*’:ti,ab
‘pharmacy & therapeutics committee*’:ti,ab
‘p and t committee*':ti,ab

‘P&t committee*”:ti,ab

‘drug and therapeutics committee*:ti,ab
'drug committee*’:ti,ab

"medicine and therapeutics committee*’:ti,ab
PTC, 'formulary committee*’:ti,ab

Formulary system ‘hospital formular*’:ti,ab

‘drug formular*’:ti,ab

‘pharmacy and therapeutics
committee’/mj
‘frug formulary’/mj

'pharmacy and therapeutics committee'/mj OR 'drug formulary'/mj OR ‘pharmacy and therapeutics
committee*’:ti,ab OR ‘pharmacy & therapeutics committee*’:ti,ab OR ‘p and t committee*’:ti,ab OR
‘P&t committee*’:ti,ab OR ‘drug and therapeutics committee*’:ti,ab OR "drug committee*’:ti,ab OR
'medicine and therapeutics committee*’:ti,ab OR ‘formulary committee*’:ti,ab OR ‘hospital
formular*’:ti,ab OR ‘drug formular*’:ti,ab

Subtopic Emtree Title/Abstract

‘practice guideline’/exp ‘guid*’:ti,ab

('pharmacy and therapeutics committee'/mj OR 'drug formulary'/mj OR ‘pharmacy and therapeutics
committee*’:ti,ab OR ‘pharmacy & therapeutics committee*’:ti,ab OR ‘p and t committee*’:ti,ab OR

Guidelines
‘P&t committee*’:ti,ab OR ‘drug and therapeutics committee*’:ti,ab OR "drug committee*’:ti,ab OR
'medicine and therapeutics committee*’:ti,ab OR ‘formulary committee*’:ti,ab OR ‘hospital
formular*’:ti,ab OR ‘drug formular*’:ti,ab) AND ('practice guideline'/exp OR ‘guid*’:ti,ab)
‘assess*’:ti,ab
‘characteri*’:ti,ab
‘survey*’:ti,ab
‘assessment’/exp ‘questionnaire*’:ti,ab
‘outcome assessment’/exp ‘checklist*’:ti,ab
‘classif*’:ti,ab
‘polic*’:ti,ab
Assessment ‘framework*’:ti,ab
('pharmacy and therapeutics committee'/mj OR 'drug formulary'/mj OR ‘pharmacy and therapeutics
committee*’:ti,ab OR ‘pharmacy & therapeutics committee*’:ti,ab OR ‘p and t committee*’:ti,ab OR
‘P&t committee*’:ti,ab OR ‘drug and therapeutics committee*’:ti,ab OR "drug committee*’:ti,ab OR
"medicine and therapeutics committee*’:ti,ab OR "formulary committee*’:ti,ab OR ‘hospital
formular*’:ti,ab OR ‘drug formular*’:ti,ab) AND (‘assessment’/exp OR ‘outcome assessment’/exp OR
‘assess*':ti,ab OR ‘characteri*’:ti,ab OR ‘survey*’:ti,ab OR ‘questionnaire*’:ti,ab OR ‘checklist*’:ti,ab OR
‘classif*’:ti,ab OR ‘polic*’:ti,ab OR ‘framework*’:ti,ab)
‘hospital pharmac*’:ti,ab
‘hospital pharmacy’/exp ‘decision making’:ti,ab
‘decision making’/exp ‘activit*’:ti,ab
‘role*’:ti,ab
Activities ('pharmacy and therapeutics committee'/mj OR 'drug formulary'/mj OR ‘pharmacy and therapeutics

committee*’:ti,ab OR ‘pharmacy & therapeutics committee*’:ti,ab OR ‘p and t committee*’:ti,ab OR
‘p&t committee*’:ti,ab OR ‘drug and therapeutics committee*’:ti,ab OR "drug committee*’:ti,ab OR
"medicine and therapeutics committee*’:ti,ab OR "formulary committee*’:ti,ab OR ‘hospital
formular*’:ti,ab OR ‘drug formular*’:ti,ab) AND (‘hospital pharmacy’/exp OR ‘decision making’/exp OR
OR ‘hospital pharmac*’:ti,ab OR ‘decision making’:ti,ab OR ‘activit*’:ti,ab OR ‘role*’:ti,ab)
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‘challenge*’:ti,ab
‘problem*’:ti,ab
‘issue*’:ti,ab

‘problem identification’/exp

('pharmacy and therapeutics committee'/mj OR 'drug formulary'/mj OR ‘pharmacy and therapeutics

Challenges committee*’:ti,ab OR ‘pharmacy & therapeutics committee*’:ti,ab OR ‘p and t committee*’:ti,ab OR
‘p&t committee*’:ti,ab OR ‘drug and therapeutics committee*’:ti,ab OR "drug committee*':ti,ab OR
'medicine and therapeutics committee*’:ti,ab OR ‘formulary committee*’:ti,ab OR ‘hospital
formular*’:ti,ab OR ‘drug formular*’:ti,ab) AND (‘problem identification’/exp OR ‘challenge*’:ti,ab OR
‘problem*’:ti,ab OR ‘issue*’:ti,ab)
Limitations Final search string

Publication date:

Since 01 Jan 2000

Languages:

English and German

Study type:

No in vivo studies, no in vitro
studies, no controlled studies,
no randomized controlled
trials, no clinical audit, clinical
protocols, no models, no
clinical trials

No articles with nonhuman
species

('pharmacy and therapeutics committee'/mj OR 'drug formulary'/mj OR ‘pharmacy and therapeutics
committee*’:ti,ab OR ‘pharmacy & therapeutics committee*’:ti,ab OR ‘p and t committee*’:ti,ab OR
‘p&t committee*’:ti,ab OR ‘drug and therapeutics committee*’:ti,ab OR "drug committee*’:ti,ab OR
'medicine and therapeutics committee*’:ti,ab OR formulary committee*’:ti,ab OR ‘hospital
formular*’:ti,ab OR ‘drug formular*’:ti,ab) AND ('practice guideline'/exp OR ‘Guid*’:ti,ab OR
‘assessment’/exp OR ‘outcome assessment’/exp OR ‘assess*’:ti,ab OR ‘characteri*’:ti,ab OR
‘survey*’:ti,ab OR ‘questionnaire*’:ti,ab OR ‘checklist*':ti,ab OR ‘classif*’:ti,ab OR ‘polic*’:ti,ab OR
‘framework*’:ti,ab OR ‘hospital pharmacy’/exp OR ‘decision making’/exp OR ‘hospital pharmac*’:ti,ab
OR ‘decision making’:ti,ab OR ‘activit*’:ti,ab OR ‘role*’:ti,ab OR ‘problem identification’/exp OR
‘challenge*’:ti,ab OR ‘problem*’:ti,ab OR ‘issue*’:ti,ab) AND (english:la OR german:la) AND [1-1-
2000]/sd NOT (‘in vivo study’/exp OR ‘in vitro study’/exp OR ‘controlled study’/exp OR ‘randomized
controlled trial’/exp OR ‘clinical audit’/exp OR ‘clinical protocol’/exp OR ‘model’/exp OR
‘nonhuman’/exp)

Key Embase

/mj:
Asterisk (*):
:ti,ab:

/exp:

/la:

/sd:

N o v &~ w DN

Phrase search

Emtree subject heading as major topic of the article
Truncation

Terms in either the title or abstract fields

Emtree subject heading (indexing term) exploded
Language search field

Entry date search field
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