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Executive Summary

The Transatlantic Task Force on Antimicrobial Resistance (TATFAR)fosters cooperation between the
European Union (EU) and the United States (US) on the issue of antimicrobial resistance. The first
TATFARrecommendation refers to appropriate use of antimicrobialsin human medicine through
hospital Antimicrobial Stewardship Programs (ASPs)and, specifically, to the development of common
structure and processindicators of ASP. These indicators should allow characterization of programs and

comparisonsamong healthcare systemsin EUand US.

To this end, a multidisciplinary expert group, coordinated by the European Centre for Disease
Prevention and Control (ECDC) and US Centers for Disease Control and Prevention (CDC), was formed.
The group consisted of 20 expertsincluding representation of nine EUmemberstates and six US states.
The expert group participated inastructured consensus process (modified Delphi method) to facilitate
the international collaboration and ensure the equal involvement of all experts. The process was
conducted between March and May 2014 and was concluded by a group consensus meetinginJune
2014. Aninitial list of indicators was developed based on previous indicators, available guidance and a
review of the literature, including published systematic reviews. The domains assessed were:
Governance and Management; Human Resources; Laboratory; Information Technology; Education;
Policiesfor Appropriate Use; Guidelines, Activities and Interventions; and Monitoring of Appropriate
Use. The indicators were rated for feasibility, clinical importance and relevance to minimizing
antimicrobial resistance. Three rounds of rating followed by the in-person meetingled to afinal set of
33 indicators. Amongthem 17 indicators were considered essential to characterize an ASP and therefore
were includedinacore set of indicators. The remaining 16indicators were considered optional

indicatorsandincludedinasupplemental set.

Implementation of the TATFAR-developed core indicators in multiple nations would contribute toa
comprehensive, comparative description of infrastructure, policies, and practices of ASPs
internationally. These findings could, in turn, lead to an understanding of best practices of ASPs through
furtherinvestigationinto the relation of different ASP approaches to antimicrobial use and resistance.
Current publichealth surveillance systems orspecial studies may also be candidates for the addition of
ASP questionsto baselinesurveys. Furthermore theseindicators are envisaged as drivers for
improvementand alignment with adoption of best practices. Piloting, implementation and evaluation of

the impact of the indicators constitute important next steps for the optimization of antimicrobial use.



Background
TATFAR

The Transatlantic Taskforce on Antimicrobial Resistance (TATFAR) was establishedin 2009 following a
European Union-United States (EU-US) summit declaration that acknowledged the growing global threat
of antimicrobial resistance (AMR). The initial goal of TATFAR was to define specificareas where enhanced
cooperation between EU civil servants and US government employees, with input from invited non-
governmental expert consultants, could have the most significantimpact on addressing AMR. Three key
areas were identified: 1) appropriate therapeutic use of antimicrobial drugs in the medical and veterinary
communities; 2) prevention of both healthcare and community-associated drug-resistant infections; 3)
strategies forimproving the development of new antimicrobial drugs. A set of 17 recommendations to be

met through formal collaboration was adopted in September 2011 (Annex A).[1]

TATFAR Recommendation 1: Develop structure and process indicators for
hospital antimicrobial stewardship programs

The first TATFAR recommendation focuses on supporting appropriate use of antimicrobial drugsin
human medicine through antimicrobial stewardship programs (ASPs). Aworkgroup coordinated by
European Centre for Disease Prevention and Control (ECDC) and the US Centers for Disease Control and
Prevention (CDC) was charged to develop common structure and process indicators for hospital ASPs
(TATFAR recommendation 1). Commonindicators that are feasibleand relevantto both EU Member
States and US would allow for meaningful characterization and comparisons of antimicrobial
stewardship efforts among different nations and healthcare systems. Antimicrobial stewardship refers
to a coordinated program that implementsinterventions to ensure appropriate antimicrobial prescribing
to improve clinical efficacy of antimicrobialtreatment, to limit AMR and to prevent Clostridium difficile
infections. Antimicrobial stewardship contributes to high quality and effective healthcare through
decreasing unnecessary antimicrobial-related morbidity and mortality and limiting selective pressure to

minimize development of resistance to currently effective antibiotics.

Indicators are measures thatare used to monitorand assessthe quality of a particular healthcare process.
Such indicators evaluate the organizational aspects of the process, including material and human
resources (structural indicators), the actual care provided (process indicators) and the effects of the

process (outcome indicators).[2]



In March 2014, workgroup members began regular meetings to develop a manageable set of indicators
that would describe the structure and functions of ASPs across a variety of healthcare systems Relevant
stakeholders representing hospitals with various levels of ASP infrastructure, experience provided their

expertopinion to build upon previous and ongoing stewardship indicators work in the EU and the US.

Objectives

The objective of the project was to developaset of structure and process indicators for hospital ASPs that
would be evidence-based and applicable to both the EU member states and the US and that would

promote effective antimicrobial stewardship activities and allow comparisons at international levels.

Methodology
Developing a set of process and structure indicators

Aninitial list of indicators was developed throughareview of previously developedstructure and process
indicators, antimicrobial stewardship surveys and guidelines in the EU and US.[3-8] Indicators assessing
all domains of ASPswere included inthe initial list. These domains were: Governance and Management;
Human Resources; Laboratory; Information Technology; Education; Policies for Appropriate Use;
Guidelines, Activities and Interventions; and Monitoring of Appropriate Use. The proposed indicators
were derived from the Cochrane systematicreviewof interventions to improve antimicrobial prescribing
practices for hospital patients by Davey et al.[9], as well as a review of studies published from 2006 to
2013 A modified Delphi method was utilized as a structured consensus method to facilitate equal expert
participation and collaboration, as well as to make this international collaboration logistically feasible.[10]
The rating criteria considered relevant for the purpose of development of common indicators that would
make sense invery different settings were: feasibility, clinical importance and relevance to minimization
of resistance. These chosencriteria drew on the practical experience of theinvited experts, most of whom
lead antimicrobial stewardship efforts in clinical settings. Moreover, due to the large variability of the
systems in terms of both infrastructure and activities between and within the EU and the US, we aimed
at two sets of indicators: a “core” set, including indicators that would be considered essential and

IM

necessary to characterize an ASP, and a “supplemental” set of optional indicators, that may be chosen

based on the characteristics of the each healthcare system. The modified Delphi process was conducted
10



over a period of three months between March and May 2014. All rounds were completed online using
Microsoft Word documents and email. Participants received feedback via email. Two group calls with
members of the expert panels and a trained CDC moderator took place after Round 2 was complete. A
group consensus meeting took place after the conclusion of Round 3 at the end of the modified Delphi

process.

The modified Delphi expert panel

A multidisciplinary group of EU and US experts were recruited to participate in the modified Delphi
process. Purposive sampling was used to ensure that those asked to participate had the necessary
expertise and experience for the development of the indicators, knowledge about clinical and/or public
health practice, and could represent diversity in geography and healthcare systems. Participants in the
expert panel were selected by ECDC and CDC based upon expertise and willingness to participate in the
entire process. European experts were selected to participate by ECDC and US experts were selected to
participate by CDC. Experts selected were sent letters of invitation to participate in the modified Delphi
processvia email. All 20 expertsinvited to participate accepted the invitation, with representation from
nine EU member states and six US states; two of the participants on the expert panel also served as

ECDC/CDC coordinators for the project (DP and LP).

The modified Delphi rounds
First Round

The initial list consisted of 53 indicators based on previous process and structure indicators used in the
EU and the US. The goal of the firstround was to make the list of proposedindicators more focused and
manageable for the rating in Rounds 2 and 3. Participants were asked to either “Retain” or “Remove”
indicators based on theirabilityand feasibility to characterize ASPs. Participantswere also encouraged to
propose modifications and additional indicators during this first round of the modified Delphi process.
Responses weresummatedfortotal “Retain” and total “Remove” ratings. The denominator was adjusted
for non-responses. Based on the median results, a 60.0% “Retain” cut-off was used to determine the
retention of an indicator for the next round. Additional notes, comments, and revisions suggested by
experts were reviewed for all indicators. For indicators which did not meet the retention cutoff, notes,

comments and revisions were consulted toinform possible revision and retention into the next round.
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Second Round

There were 44indicators carried forward to Round 2. Participants were asked to rate each of the structure
and processindicatorsonaLikertscalefrom 1to 9accordingto the three criteria on domains of Feasibility
(i.e.,itwould be possible toimplement and measure this indicator at a facility level); Clinical Importance
(i.e., this indicator is important to optimizing the appropriateness of antimicrobial prescribing); and
Relevance to Minimizing AMR (i.e., this indicatoris relevant to reducing the development of antimicrobial
resistance), where 1 indicates ‘Strongly Disagree’ and 9 indicates ‘Strongly Agree’ for the three domain

criteria. Participants were also asked for any additional comments, and suggestions.

Median, mean, minimum and maximum ranges were determined for each item. The denominator was
adjusted for non-responses. Additional notes, comments, and revisions suggested by experts were
reviewed for all indicators to determine possible revision and retention into the next round. For each
indicator, an overall median score was created from summations of the medians for feasibility, clinical
importance, and relevance to minimizing AMR for each indicator. Because of low scoresin the relevance
to minimizing AMR domain, indicating lack of evidence foran effect of ASPs on antimicrobial resistancea
modified median score was also determined as the sum of the medians for only feasibility and clinical

importance for each indicator (Possible range 2-18).

Panel agreement was measured using the interpercentilerange adjusted for symmetry (IPRAS)
agreementscore described in RAND/UCLA appropriateness method.[11] Instead of using RAND/UCLA
70/30 interpercentile range (IPR), a90/10 IPR was used for betterdiscriminating power. Based onthe
modified median scores forfeasibility and clinical importance, a cut off of 14 was determined as the
threshold forretaining anindicator, corresponding to individual indicators with median ratingsin the
upperthird of the Likertscale (7-9). Participants were provided feedback on the aggregate, compiled
responses and asked to participate ina group call to further discuss indicators with borderlinescores

and low agreement or disagreement.
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Group Call

After Round 2 was complete and participants had received feedback, a group conference call to discuss
guestions, comments, and concerns related to the rating process was offered twice to maximize
participation by accommodating the experts’ schedules. A CDC behavioral scientist trained in group
facilitation (RS) moderated both calls using the same semi-structured script to facilitate discussion. The
one-hour call began with an overview of the scope and purpose of the TATFAR project. Questions and
logistical information regarding the next round of input and the in-person meeting were addressed.
Participants were given an overview of the methodology used during the second round including an
overview on the RAND/UCLA appropriateness methods for the IPRAS score. Indicators with low
agreement (IPRAS-IPR = 0-2) or disagreement (IPRAS < IPR) for the same indicator, borderline modified
median scores (12-14) and modified median scores >14 with median ratings for clinical importance <7

were further discussed at the group call.

Third Round

In the third and final round, participants were asked to rate the remaining 38 structure and process
indicators according to the two criteria below on a Likert scale from 1 (Strongly Disagree) to 9 (Strongly
Agree) on the domains of Feasibility and Clinical importance. Participants were also asked to rate the
necessity of each item (i.e., Thisindicatorshould be included as eithera Core or Supplementalindicator,

or removed).

Median, mean, minimum and maximum ranges were determined for each item. The denominator was
adjusted for non-responses. An overall median score was created from summations of the individual
medians forfeasibility and clinical importance (possible range 2-18). The change in median scores (delta)
from Round 2 to Round 3 was calculated for each indicator. The necessity ratings were presented as
percentages of the participants who rated each indicator as Core, Supplemental, or Remove. Two options,
“strict” and “liberal”, were used to suggestcutoff points forincluding theindicator as Core, Supplemental,

or removing the indicator. Cut-off points were based on the median split.
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Strictcriteria: If the remove "X" percentage was 220.0%, then the indicator was removed. If core
“C” percentage was 2 70.0%, thenthat indicator was retained as a Core Indicator. The remaining

indicators were retained as a Supplemental Indicators.

Liberal criteria: If theremove "X" percentage was 2 20.0%, then the indicator was removed, unless
the supplemental "S" percentage was >=50% for the same indicator, then that indicator was
retained as supplemental. If the core “C” percentage was 2 50.0%, then that indicator was kept

as a Core Indicator. The remaining indicators were retained as a Supplemental Indicators.

Additional notes, comments, and revisions suggested by experts were reviewed for all indicators to
determine possiblerevisionand retention. Final decisions regardingclassification of indicators were made

by consensus at the in-person meeting.

The consensus meeting: Defining a final setof process and structure indicators

On June 18, 2014, an in-person meeting was held to review the ratings, expand upon comments from
the previous rounds of input and collaboratively determine inclusion of indicators as Core and
Supplemental. Thirteen of the experts who participated in the modified Delphi process (65%),
representing nine countries attended; those who could not were forwarded the outcomes as adraft
final reportforcomment. After briefly reviewing the background and goals of TATFAR, participants were
reminded the objective was to develop amanageable number of indicators that could characterize and
differentiateamong ASPs, integrate with otherassessmenttools and be compared among different
healthcare systems. The project coordinators (DP from ECDCand LP for CDC) facilitated aguided
discussioninformed by the results of the final round of input, the strictand liberal criteria forinclusion,
and comments from all previous rounds to achieve consensus on the remaining 38 indictors being

classified as Core or Supplemental, or be removed.

Results
First round

InRound 1 of the modified Delphi Process, participants were askedto choose to “Retain” or “Remove” 53
proposed structure and process indicators. There was a 100% response rate (20/20) from the expert

group. Of the 53 proposed indicators, 36 were retained (10 with revision) and 17 were removed (Table 1).
14



Experts noted that proposedindicators were mostly focused on ASP staffing and activities (structure), but
did not capture the extent of activity performance (process). In response, eight processindicators were
added to the second round of rating (e.g., Does your facility measure the number of antimicrobial
prescriptions that are consistent with the local treatment recommendations? If YES, are antimicrobial
prescriptions compliant with facility-specific guidelines in >95% of sampled cases in your facility?). The
threshold of 95% was chosen based on currentindicators at national level. In response to comments, two
separate indicators asking if there is an infection preventionist and a hospital epidemiologist on the

stewardship team were merged together. Table 2 summarizes the results of Round 1.

Second round

The response rate for Round 2 was 95% (19/20). The overall median score for feasibility, clinical
importance, and relevance to resistance was 7.0, 8.0, 6.0, respectively (Table 3). Indicators related to
cumulative susceptibility reports and guidelines were rated high for both feasibility and clinical
importance; whereas those related to governance and management of ASPs and policies were rated
higher for feasibility than clinical importance, and indicators related to ASP activities were rated higher
forclinical importance than feasibility. For relevance to minimizing AMR, no indicator had a median score
higher than 7 (on a 1-9 Likert scale) and there was low agreement on the scoring of relevance to
minimizing AMR among the experts. Given the low scores and high disagreement, rating of relevance to
minimizing AMR was not repeated in the final round. An overall modified median score was calculated by
suming the median scores for feasibility and clinical importance and excluding relevance to minimizing
AMR(Possiblerange 12-18). The median, mean, range, and overallmedian scores for each indicator were

provided to all experts prior to a group call.

Fourteen (70%) experts participatedin either one of two group calls to discuss divergent responses and
commentonthe proposedindicators. The first call had representation from sevenEU countries and three
US states and the second call had representation from one EU country and two US states. After an
introduction and overview of the methods and results from Round 2, the discussion began with
clarification of the “feasibility” rating, which may have been operationalized differently by raters.
Participants remarked that agreement or disagreement in feasibility ratings might be related to
differences in healthcare settings and systems more than to discordant expert opinion. The domain of

Variation in the Information Technology (IT) capacity among healthcare systems (e.g., technical
15



equipment, electronicsystems)led to discussionon whetheror nottoremove the ITindicators or refocus
the domainin more general terms. Some experts expressed that ITindicators are drivers forimprovement
and should be retained to track growth in the future, even if all nations or systems may not yet have
advanced IT capacity for ASPs. Feedback was sought on the measurement indicators, Days of Therapy
(DOT) and by Defined Daily Dose (DDD). Because DDD is usedin the European Union and DOT is usedin
the US, experts recommended combining these two indicators into a single indicator and asking about

use of either one of these metrics.

Afteranalysisof the Round 2 ratings and inputfrom the expert group calls, 37 of the 44 proposed structure
and processindicators were retained (26 as proposed and 11 with minorrevisions)(Table 5). An indicator
that previously combined assessment of compliance with community-acquired pneumonia (CAP) and
urinary tract infection (UTI) guidelines was divided into two separate indicators, making a total of 38
indicators advancingto Round 3. The followingindicators were removed: two human resources indicators
(involvement of IT staff and quality improvement staff); two indicators related to IT (presence of an IT
system for prescribing and its application to clinical decision support for antimicrobial prescribing); the
indicator on routine use of antimicrobial order forms and the indicator about dedicated time for clinical
teamsto review antimicrobial orders. Forthe proposedprocessindicators 95% threshold was replaced by

80% after the experts indicated that the former threshold was not practical.

Third round

The response rate forthe third round was 95% (19/20 experts). The average median scores for feasibility
and clinical importance were 7.5(6-9) and 7.8 (6-9), respectively. The average combined median score for
feasibility and clinical importance was 15.0 (5-18). A summary of the Round 3 results are presented in
Table 6. The indicators with highest agreement for feasibilityamong participants(as determined by IPRAS
score) were the identification of a defined ASP, formulary, and surgical prophylaxis guidelines; whereas
the indicators with lowest agreement on feasibility were process indicators that assessed if “>80% of
sampled cases” had a documented indication or followed facility-specificguidelines (Table 7). For clinical
importance, the indicators on physician and pharmacist leadership, information technology capability,
facility-specific treatment guidelines, and post-prescription review and feedback had high agreement in

scoring among participants; whereas the human resources indicators not related to leadership,
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discontinuation of specified antimicrobial prescriptions after a pre-defined duration, and the capture of

indication for treatment in the medical record had the lowest agreement scores.

Using the strict criteria based on the percent of experts rating the necessity of an indicator as “Core”,
“Supplemental” or to “Remove”, 7 indicators would be considered Core indicators, 21 indicators would
be Supplemental, and 9indicators would beremoved(Table 8). The core indicators under the strict criteria
were:

1. Does your facility have a formally defined antimicrobial stewardship program for ensuring
appropriate antimicrobial use? (78.9% experts rated this as a Core indicator)

2. s an antimicrobial stewardship team available at your facility? (83.3%)
3. Isthere a physician identified as a leader for stewardship activities at your facility (88.9%)

4. Is there a pharmacist responsible for working to improve antimicrobial use at your facility?
(76.5%)

5. Does your facility produce a cumulative antimicrobial susceptibility report at least annually?
(73.7%)

6. Is there a formal procedure for a physician, pharmacist, or other staff member to review the
appropriateness of an antimicrobial after 48 hours from the initial order (post-prescription
review)? (72.2%)

7. Doesyourfacility monitor antimicrobial use by grams [Defined DailyDose (DDD)] or counts [Days
of Therapy (DOT)] of antimicrobial(s) by patients per day? (89.5%)

Most of the indicators that were contingency questions (i.e., If YES,...) met the strict criteria to be
removed. Using the liberal criteria, 14 Core and 22 Supplemental indicators would be retained and 2

indicators would be removed (Table 8).
Expert consensus meeting following third round

At the finalin-person meeting, the 13 expertsin attendance were presented the above seven indicators
whichwere deemedto be Core Indicators by > 70.0% of participantsin the third round of rating. There
was consensus thatthese indicators should be Core Indicators in the assessment of hospital ASPs, with

minor revisions to clarify definitions and capture accountability of stewardship efforts.

The moderators focused attention first on indicators that >20% of the experts recommended for
removal inthe third round of input. A majority of experts atthe meetingrecommended removal of the

indicators thatassessed compliance “with facility-specificguidelines in >80% of sampled cases” for
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facility-specific CAP and UTI guidelines for the following reasons: disagreement on feasibility; collection
of such data wouldincrease workload; accurate quantification would be challenging; and the indicator
may notreflectappropriateness of non-guideline concordant clinical decisions. Similarly, documentation
of an indication fortreatmentin “>80% of sampled cases” was rejected. Some experts noted that
monitoring otheraspects of prescribing antimicrobials may be a more effective use of ASP time than
attemptingto quantify the compliance. In contrast to notrecommending the assessment of compliance
with CAP and UTI, monitoring of surgical prophylaxis as a Core indicator was strongly advocated for by
EU participants. The feasibility of thisindicatoris supported by the factit is already being measuredin
the US through Surgical Care Improvement Project measures.[12, 13] Therefore, the group
recommendedthatauditorreview of surgical prophylaxis choice and duration be reclassified from a
Supplemental to a Core indicatorand the quantification of guideline-concordant surgical prophylaxis
becomesaSupplementalindicator. A majority of the experts recommended two more indicators for
removal: 1) “a current susceptibility report has been distributed to prescribers” because thisindicator
doesnotassessthe application of thisinformation to patient care nor the ability of prescribersto
interpretit; and 2) “does your facility have adefined formulary of antimicrobial agents?” because the
term formulary was found to have differentinterpretations and diversity in prescribing may be

considered an approach to prevention of antimicrobial resistance.[14-16]

The remainingindicators, those which were neither deemed Core norremoved at this pointin the
meeting, were presented and the expert group was asked toidentifyand discuss whether any of these
indicators should be added tothe Core Indicatorlist. Themes that emerged were necessity of support
and accountability for stewardship activities, therefore questions related to an organizational structure
responsible forantimicrobial stewardship, salary or dedicated time, and information technology support
of activities were classified as Core. Core indicator 6 specified salary support to differentiatea higher
level of support than mere inclusion of ASP responsibilities in job duties (i.e., Supplemental indicator 5)
withoutsalary support. When discussing an “antimicrobial stewardship team”, experts’ input reflected
the importance of coordinated efforts of multidisciplinary staff, but also acknowledged that the specific
composition of teams was highly variable by healthcare systems and among facilities within the same
system. Therefore, indicators that asked about specificstaff roles wereretained as Supplemental rather
than becoming Core indicators. Policies and practices added as Core indicators were: ageneral question
on the presence of facility-specifictreatment recommendations (recommendations for specificclinical

scenarios such as surgical prophylaxis, CAP and UTI remained supplemental); a policy fordocumentation
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of an indication coupled with monitoring of that policy, however experts did notendorse settinga
threshold (e.g., >80% compliance); and pre-authorization of specified antimicrobial agents. Two
indicators related to monitoring and feedback were moved to Core indicators: 1) review of surgical
prophylaxis as discussed earlier; and 2) direct communication of antimicrobial audits or reviews to
prescribers. Active feedback was feltto be more effectivein changing prescribing practices compared to
passive education of prescribers, which was therefore notincludedin the final indicator list. An annual
reporton antimicrobial stewardship was alsoincluded as a Core indicator as a marker of overall
organization and function of the ASP. The annual reportindicatorand the indicatorrelated to
information technology capability were seen as “reach” goals — indicators that may be advanced forthe
currentstate of ASPsina majority of facilities butimportant to differentiate ASPs and set a targetfor
advanced achievement. Altogether, afterthe discussion, ten more indicators were added to the seven
indicators identified as Core at the start of the meeting. Atthe conclusion of the in-person meeting,

there were 17 Core indicators and 16 Supplemental indicators.
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Final set of Core and Supplemental indicators for hospital antimicrobial
stewardship programs

CORE Indicators for hospital antimicrobial stewardship programs

1. | Doesyour facility have aformal antimicrobial stewardship program accountable for
ensuring appropriate antimicrobial use?

2. | Doesyour facility have a formal organizational structure responsible for antimicrobial
stewardship (e.g., a multidisciplinary committee focused on appropriate antimicrobial use,
pharmacy committee, patient safety committee or otherrelevant structure)?

o | 3- | Isanantimicrobial stewardship team available at your facility (e.g., greater than one staff

% member supporting clinical decisions to ensure appropriate antimicrobial use)?

g 4 Is there a physician identified as a leader for antimicrobial stewardship activities atyour

§ facility?

£ ['5. [ Isthere a pharmacist responsible for ensuring appropriate antimicrobial use at your facility?

6. | Doesyour facility provide any salary support for dedicated time for antimicrobial
stewardship activities (e.g., percentage of full-time equivalent (FTE) for ensuring appropriate
antimicrobial use)?

7. | Doesyour facility have the IT capability to support the needs of the antimicrobial
stewardship activities?

8. | Doesyour facility have facility-specifictreatment recommendations based on local
antimicrobial susceptibility to assist with antimicrobial selection for common clinical

g conditions?

"g 9. | Doesyour facility have awritten policy that requires prescribers to document an indication

a inthe medical record orduring orderentry for all antimicrobial prescriptions?

-,g“ 10. | Isitroutine practice forspecified antimicrobial agents to be approved by a physician or

g pharmacistin your facility (e.g., pre-authorization)?

E 11. | Is there a formal procedure fora physician, pharmacist, or otherstaff memberto review the
appropriateness of an antimicrobial at or after 48 hours from the initial order (post-
prescription review)?

12. | Has your facility produced a cumulative antimicrobial susceptibility reportin the past year?

% | 13. | Doesyour facility monitorif the indication is captured in the medical record forall

S antimicrobial prescriptions?

g 14. | Doesyour facility audit or review surgical antimicrobial prophylaxis choice and duration?

=

i 15. | Areresults of antimicrobial audits or reviews communicated directly with prescribers?

=

§ 16. | Doesyour facility monitorantimicrobial use by grams [Defined Daily Dose (DDD)] or counts

= [Days of Therapy (DOT)] of antimicrobial(s) by patients per days?

2 [17. | Has an annual report focused on antimicrobial stewardship (summary antimicrobial use
and/or practicesimprovement initiatives) been produced foryourfacility in the past year?
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SUPPLEMENTAL Indicators for hospital antimicrobial stewardship programs

S1. Doesyourfacility have anamed senior executive officer with accountability for antimicrobial
leadership?
(Core 3) Is an antimicrobial stewardship team available at your facility (e.g., greaterthan one staff
membersupporting clinical decisions to ensure appropriate antimicrobial use)?
S2. If YES, Is an infection preventionist or hospital epidemiologistinvolved in stewardship
activities?
o | S3 If YES, Is a microbiologist (laboratory staff) involved in stewardship activities?
§ sS4, Is clinical infectious disease (ID) consultation available at yourfacility?
Q
>
‘2 (Core 4) Is there a physicianidentified as aleaderforantimicrobial stewardship activities at your
uE facility?
= | S5. If YES, are stewardship dutiesincluded in the job description and/orannual review?
S6. If YES, has this physician had specialized trainingin infectious diseases, clinical microbiology
and/orantimicrobial stewardship?
(Core5) Is there a pharmacist responsible for ensuring antimicrobial use at your facility?
S7. If YES, has this pharmacist had specialized trainingininfectious disease managementor
stewardship?
(Core 9) Doesyour facility have facility-specifictreatment recommendations based on local
antimicrobial susceptibility to assist with antimicrobial selection for common clinical conditions:
S8. If YES, forsurgical prophylaxis?
S9. If YES, for community-acquired pneumonia?
S10. If YES, forurinary tract infection?
@ | S11.  IfYES to any of the clinical conditions above, are these treatment recommendations easily
8 accessible to prescribers on all wards (printed ‘pocket guide’ orelectronicsummaries at
5 workstations)?
2
g (Core ?1112) Are any of the followingactionsimplemented in yourfacility to improve antimicrobial
= prescribing?
a | S12. Standardized criteriafor changing fromintravenous to oral antimicrobial therapyin
appropriate situations?
S$13. Dose optimization (pharmacokinetics/pharmacodynamics)to optimize the treatment of
organisms with reduced susceptibility?
S14.  Discontinuation of specified antimicrobial prescriptions after a pre-defined duration?
$15. Does yourfacility measure the percentage of antimicrobial prescriptions that are consistent
o with the local treatment recommendations for either UTI or CAP?
=
2 (Core 15) Does yourfacility audit or review surgical antimicrobial prophylaxis choice and duration?
S | s1e. If YES, are antimicrobial prescriptions for surgical prophylaxis compliant with facility-
= specificguidelinesin >80% of sampled casesinyourfacility?
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Summary: Response to TATFAR Recommendation 1

Based on available evidence, standardized methodology, and professional experience, aninternational
group of expertsinantimicrobial stewardship developed a set of core and supplemental indicators to
characterize the infrastructure and activities of hospital ASPs. The final set of 17 core and 16
supplemental indicators reflects the input and agreement of clinical and publichealth professionals with
diverse perspectives and experiences in antimicrobial stewardship and indicator development. This
activity addressesthe TATFAR recommendation to develop common structure and process indicators for
hospital ASPs. Italso achievesintangible TATFAR goals of increased EU-US awareness of activities and
capabilities to address antimicrobial resistance and an exchange of ideas and best practicesin

antimicrobial stewardship.

Comparison to previously developed ASP assessments

The selection of candidate indicators built upon the development and implementation of similar efforts
to assessthe ASP organization and activitiesin the hospital setting. In France, a standardized
guestionnaire has been usedto assessantibiotic policy in hospitals at the national levelsince 2006 and
was updatedin 2013. Annual reporting fromindividualfacilities to the Ministry of Health has been
mandated since 2007, from which a composite score forantibiotic policies (“ICATB” indicator) based on
13 questionsis calculated for publicreporting and ASP evaluation.[17] To take into account progress
made and identification of new key elements for ASP in the French context, an updated version of ICATB
indicatoris beingusedin 2014, comprising 27 questions to calculate ascore reflecting ASP
implementation. Analysis of this data has been able to show the growth in ASPs and the association of
antibioticpolicy and antibioticconsumption.[5, 18] In 2006, the European Commission sponsored the
Antibiotic Strategy International project to develop and pilot ASP structure indicatorsin four European
Union countries. This projectidentified 58 indicators, including 10 key structure indicators, to assess the
activities and capacity of ASPs.[3] The UK has had an Antimicrobial Stewardship Subgroup as part of the
Antimicrobial Resistance and Healthcare-Associated Infection Advisory Committee since 2003.[19] In
2010, an Antimicrobial Stewardship Self Assessments Tool (ASAT) became available online followed by
the dissemination of ASP guidance for primary care and hospitals entitled Start Smart, Then Focusin
2011. [6, 19] The tool asks a series of questions on antimicrobial management, policies, practices and
education, which are given aweighted scoring. This allows Trusts to identify areas forimprovement or
focusand deploy resources as appropriate as part of theirintegrated ASP. The tool is availableto all NHS
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Trusts inthe UK andis currently being redeveloped foreasieraccess viaa web portal. In Germany where
aformal hospital ASP training program started in 2010 a recently released national guidelinefor hospital
ASP recommends to use at least 3 structural and 3 process of care quality indicators out of list of 21
structural and 21 process of care indicators that were evaluated and agreed upon amonga large panel
of hospital physicians and pharmacists having completed the ASP training.[20, 21] Inthe US, there have
been surveys on ASPs conducted by some state health departments and large healthcare systems. [22-
25] These efforts provided insight into stewardship infrastructure and practices, but were not
comparable. Tosupporta more standardized assessment, CDCreleased a checklist of core elements for

hospital ASPsin 2014.[26]

Expertsthat were involved inthe development, implementation, and analysis of many of these ASP
assessment efforts contributed greatly to the TATFAR indicators by sharing their experience regarding
which indicators were most feasible, useful, and applicableto ASP evaluation. By design, the TATFAR
core indicators are a smallernumber of items that correspond with each of these efforts such thatitems
on previously developed and implemented assessment tools could be analyzed, shared, and compared.
There are similarities and differences amongthese tools that were developed individually, but share a
common goal of measuring ASPs in hospital settings. Acomparison of the TATFAR antimicrobial

stewardshipindicatorsto previously developed indicators are summarized in Tables 9and 10.

Potential for implementation

Implementation of the TATFAR-developed core indicators in multiple nations would contribute to a
comprehensive, comparative description of infrastructure, policies, and practices of ASPs
internationally. These findings could, inturn, lead to an understanding of best practices of ASPs through
furtherinvestigationinto the relation of different ASP approaches to antimicrobial use and resistance.
Current publichealth surveillance systems or special studies that may be candidates for the addition of
ASP questionsto baselinesurveys are the European Surveillance of Antimicrobial Consumption Network
(ESAC-Net) administered by ECDC, the National Healthcare Safety Network (NHSN) administered by the
US CDC, or point prevalence surveys of antimicrobial use done by both ECDC and CDC. At the national
or state level the indicators could be incorporated into surveys such as the aforementioned assessments
in EU member states, orassessments of facilities within large health systems within the US, such as the

Veterans Health Administration and Healthcare Corporation of America. Given the international scope
23



of thistask, the specificwording of indicators may require modification to be best understood, relevant,
and align with currently administered assessments. There will be aneed to balance flexibility versus
consistency in definitions of the indicators and to accept the similarindicators thatare usedin existing
surveys. Instructions on the target audience of respondentsintended to complete the assessment along
with accompanyinginterpretiveguidanceshould be given to ensure proper administration and valid
responses by each country willing to use these indicators. To prove the validity, reliability, and feasibility
of these TATFAR indicators, a multi-site demonstration project at country or multi-state levelunderthe
auspices of TATFARis a needed next step to confirm applicability and furtherrefinethe indicators. In
addition, countries and systems that are interested in comparing data can collaborate on a protocol to

share data, align timelines, and plan analyses.

Strengths and limitations

The modified Delphi process tosolicitinput on the feasibility and clinical importance of each proposed
indicators ensured equal representation amongthe expert group members. The strengths of this
approach are thatitisa widely used, standardized method in healthcare quality indicator development
that allows forinputand collective consensus across diverse geographiclocations. Participantsin the
expertgroup were provided feedback aftereach round and given the opportunity for meaningful
exchange onthe interpretation and reasoning of each other’s responses. Potential limitations were that
all ratingrounds and meetings were conducted in English which may have created a cultural bias or
limited the participation of those who did not feel most comfortable exchanging views in English. In
addition, the self-reported responses could be biased to personal and/orinstitutional experience.
However, expertinput based on experience in the field of ASisinformative where there is limited high-
guality evidence and results are difficult tointerpretand extrapolate. In addition, the in-person meeting
contributed greatly to developingacommon understanding and reaching final consensus. Although the
final meeting at which key decisions were made did notinclude all participants and judgments from the
groupin attendance may not have been representative of the entire group, all experts were given an
opportunity to review and comment on the outcome of the meeting. Finally, the literature review
informingthe initial selection of indicators was not exhaustive and was highly dependentona
systematicreviewwhich was being updated at the time. The evidence base forindividual indicators is

limited and challenging to establish, especially the relation of infrastructure (e.g., staffing, organizational
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structure) to activities and ultimately outcomes, because most stewardship interventions reportedin

the literature are multifaceted and involve acombination of clinical practice factors to attain results.

Strengths of the process were that the highly convergent scores reflected consensus amongthe expert
group and the focus onfeasibility and clinical importance of each indicator ensured that the final
indicators are likely to be practical in diverse settings and meaningful to quality of care. In addition,
there were multiple opportunities for clarification and revision through the reiterative process of rating
and soliciting comments. A majority of the final indicators are structure rather than processindicators,
which we believereflects both the critical importance of staffing, baseline capacity, and supportfor
ASPs as well asthe early stage of ASP implementation in healthcare. Although some experts expressed
that specificmeasurements of adherence (e.g., what percent of antimicrobial prescriptions are
compliant with facility-specificguidelines?) may not be feasible or the most efficient use of antimicrobial
stewardship teamtime, some institutions have successfully implemented such measures,[27] thus such

indicators may become more feasible and relevant as ASPs advance.

Ensuringappropriate antimicrobial use is recognized as a key strategy to addressing antimicrobial
resistance and a primary goal of TATFAR. Inthe modified Delphiprocess, ratings onrelevance to
minimizing AMR amongthe experts were highly divergentand reflected that, althoughindividual
indicators may impact antimicrobial resistance in certain settings, the research evidence on the impact
of many of the proposed indicators on minimizing AMRis sparse. Establishing the relationship of ASPs
and interventions on antimicrobial resistance is challenging because, in addition to selective pressure,
otherfactors, such as underlying resistance in the community and transmission among patients, impact
the development of resistance. The time lag and relationship of changesin hospital antimicrobial use to
resistance patterns are inconsistentand not recommended to reliablyevaluate ASP interventions.[28]
There are, however, other markers of ASP success. Measurement of antimicrobial use along with other
patient-focused outcomesis critical to demonstrate impact of ASPs and should be considered. Outcome
indicators for ASPs were not evaluated as part of this project because establishment of standards for

measuring antimicrobial use in hospital settingsisthe objective of aseparate TATFAR recommendation.
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Conclusion

The Core and Supplementalindicators developed through a modified Delphi process represent features
of ASPs thata multinational group of highly experienced experts deemed to be essential elements to
ensuringappropriate use of antimicrobials in the hospital setting. The collaborative development of
these indicators for TATFAR contributed to mutual understanding of the capacity and vision for hospital
ASPsin member states of the EU and the US. Future directionsto advance the field include integration
of prescribing practice improvementinto infection control, fostering accountability for both facilities
and prescribers, and understanding behavioral factors that influence prescribing practices. A better
understanding of effective ASP practices will stimulate replication or adaption of successful
interventions from one settinginto another, including across the continuum of care into outpatientand
long-term care settings. The selectionand recommendation of structure and process indicators
contributed to defining clear expectations for hospital ASPs, but will not directly impact practice without
continued refinement through piloting, implementation and, eventually, formal evaluation of impacton

patient outcomes and antimicrobial resistance.
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Annexes (Appendices)/Tables

A. TATFAR recommendations for future collaboration between the EU
and the US (2011)

TATFAR recommendations for future collaboration

L Appropriate therapeutic use in human and veterinary medicine

for collaboration
Antimicrobial stewardship in human
medicine

Recommendation
Develop commion struchure and process indicators for hospital antimacrobial
stewardship programmes

Surveillance of antimicrobial use in
hurmian and veterinary communities

Corvene a joint EU/US waorking group to propose standards for measuring
antimicrobial use in hospital s=ttings

Collaborate in collection of data on sales and use of weterinary antimicrobials

in food producing snimals

Risk analysis on foodbome
antimicrobial resistance

Collaborate on implementation of the Guidelines for Risk Analysis of
Foodbome Antimicrobial Resistance prepared by Codex Alimentarius

Enhance information sharing on approaches to promoting appropriste use in
veterinary communities

Campaigns to promote appropriate
usa in human medicine

Zwrveillance of drug resistance

Establish an EUHUS working group to assess the evidence for eHectivensss of
communications tl:l-::ls in prcln'u:lh'rg behaviour change to increass appropriate

Consultation and collaboration on a point-prevalence survey for healthcare-
associabed infections (HAIS)

Develop a process for transatlantic communication of critical events that may
signify new resistance frends with global public health implications

Encourage efforts to harmoniss, to the extent possible, epidemiclogical
interpretive aiteria for susceptibility reporting of bacterial isolates across
surveillance programimes in the US and EU

Prevention strategies

Incentives to stimulate the
development of new antibacterial

Ehhum-n medicine

Convene a workshop bringing together public health experts from the US and
EU to develop consensus evaluation tooks for hospital infection control

| programimes
evelop a transatlantic srategy to facdilitate vacdne devel

Policymakers should strongly
incentives to siimulate antibacterial drug

consider the establishment of significant:
development

Research to support the development:
of new antibacterials

Increase communication between US and EU ressarch agencies to identify
common scienfific challenges that may represent opportunities for

collsboration
Publicise fundi runities to ELL US research communities

Regulstory approaches for
antibacterial producks

FD& and EMA intend to discuss ways to facilitate the use of the same dinical
developrment programime to satisfy regulstory submissions to both Agencies

Establish regular mestings bebween FDA and BMA to discuss common issues
in anbbacterial di and r o
Exchange information on possible approaches to drug development: for

bacterial dissasss where limited druas are available
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B. Rating Criteria for Second and Third Rounds

Feasibility: [t would be possibletoimplementand measure this indicator at a facility level.
1 =Strongly disagree (cannot be implemented and measured regardless of resources available)

5= Neutral (not certain this can be implemented and measured, increasein available resources

would be needed)

9 =Strongly agree (definitely feasible, this can be implemented and measured with resources

presently available)

Clinical importance: This indicatorisimportant to optimising the appropriateness of antimicrobial

prescribing.

1 =Strongly disagree (unlikely to have impact on appropriate prescribing, basicresearch

needed)

5= Neutral (potential impact on a majority of patients, indeterminable research evidence

available)

9 =Strongly agree (potential for widespread impact, confident about effectiveness, no further

research needed)

Relevance to minimizing resistance: Thisindicatorisrelevantto reducing the development of

antimicrobial resistance.

1 =Strongly disagree (unlikely to have animpact on reducing antimicrobial resistance, basic

research needed)

5= Neutral (may impact on resistance in a certain settings, indeterminableresearch evidence

available)

9 =Strongly agree (potential forwidespread impact on reducing resistance, no furtherresearch

needed)
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C. Summary of results for modified Delphi process rounds

Table 1. Round 1 Results: Remove or Retain

No Indicator Retain % Result
Structure indicators
Governance and management
1 Does your facility havea formal mandate for ensuringappropriate 14 70.0 Retain
antimicrobial use(antimicrobial stewardship)?
2 Does your facility havea multidisciplinary committee focused on appropriate 17 85.0 Retain
antimicrobial use? (e.g., antimicrobials stewardship team)
If YES, Does this stewardship team meet regularly (atleasttwice a year)? 40.0 Remove
If YES, Are minutes from the stewardship team meetings sent to executive 40.0 Remove
leadership?
5 Has anannual report focused on antimicrobial stewardship (summary 16 80.0 Retain
antimicrobial useand/or practicesimprovement initiatives) been produced
for your facilityinthe pastyear?
6 Does your facility receiveany budgeted financial supportfor antibiotic 17 85.0 Retain
stewardship activities (e.g., support for salary, training, or ITsupport)?
Human Resources
7 Is clinical infectious disease (ID) consultation availableatyour facility? 14 70.0 Retain
8 Is a full-time pharmacistavailableonsiteat your facility? 11 55.0 Remove
9 Does your facility performthe majority of its microbiology testing on site? 7 35.0 Remove
10 Is there a physicianidentified as a leader for stewardship activities atyour 20 100.0 Retain
facility?
11 If YES, does this physicianreceiveanydirectsalarysupportforthisrole? 15 75.0 Retain
12 If YES, Is this physiciantrainedininfectious diseases? 13 68.4 Retain
13 Is there a pharmacistleader responsible for workingto improve antibiotic use 16 80.0 Retain
atyour facility?
14 If YES, are stewardship duties included in the job descriptionand/orannual 11 55.0 Remove
review?
15 If YES, has the lead pharmacisthad specialized trainingininfectious disease 12 60.0 Retain
management or stewardship?
Are any of the staff below members of the stewardshipteam at your facility?
16  Microbiologist(Laboratory) 15 79.0 Retain
17 Infection preventionist 14 75.0 Retain
18 Hospital epidemiologist 10 60.0 Remove
(merged
with 17)
19 Information Technology (IT) staff member 13 70.0 Retain
Laboratory
20 Does your facility producean antibiogram (cumulativeantimicrobial 19 95.0 Retain
susceptibility report) at leastannually?
21 Is antimicrobial selection for the guidelines informed by the current 11 57.9% Remove

antibiogram?
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Information Technology

Which of the followinginformation technology (IT) systems are currently
availableandusedinyour facility:

22 Electronic medical or health record? 10 50.0 Remove
No Indicator Retain % Result
23 IT system for prescribing (Computerized Order Entry)? 15 75.0 Retain
24 1T system for medication dispensingor administration? 8 40.0 Remove
25 IT capability to electronically link pharmacy, laboratory,and medical records? 13 65.0 Retain
26 Does the computer order entry system support clinical decision makingfor 14 70.0 Retain
prescribingantimicrobial agents?
Education
27  Hasyour facility given an educational presentation on improving antibiotic 11 55.0 Remove
prescribingwithinthe lastyear?
28 Do prescribers ever receive direct, personalized communication abouthow 17 85.0 Retain
they canimprove their antibiotic prescribing?
29 Has a current antibiogrambeen distributed to prescribers atyour facilityin 14 73.7 Retain
the lastyear?
30 Does your facility havea training strategy to promote appropriate 11 55.0 Remove
antimicrobial use?
31  Are patients or their legal guardian routinely given information about 3 15.0 Remove
antimicrobials they have received (indication, courselength, possiblerisks,
what to do if side effects develop at home etc.)?
Process indicators
Policies for appropriate use
32 Does your facility havea defined formulary of antimicrobialagents? 16 80.0 Retain
33 Is there a written policy for approval of new antimicrobial agents onto the 5 26.3 Remove
formulary?
34 Does your facility havea written policythatrequires prescribers to document 18 90.0 Retain
inthe medical record or duringorder entry a dose, duration,andindication
for all antibiotic prescriptions?
Guidelines
Does your facility havefacility-s pecific treatment recommendations, based on
national guidelinesand local susceptibility, to assistwith antibiotic selection
for the following common clinical conditions:
35  Surgical prophylaxis 18 90.0 Retain
36 Community-acquired pneumonia 16 80.0 Retain
37 Urinarytractinfection 16 80.0 Retain
38 If YES to any, are these treatment recommendations reviewed annually? 10 50.0 Remove
39 If YES to any, are these treatment recommendations easilyaccessibleto all 18 94.7 Retain
wards and prescribers (printed ‘pocket guide’ or electronic summaries at
workstations)
Protocols
Are any of the followingactions implemented in your facility toimprove
antibiotic prescribing?
40  Automatic changes from intravenous to oral antibiotic therapyinappropriate 15 79.0 Retain

situations?
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41 Dose optimization (pharmacokinetics/pharmacodynamics) to optimize the 14 70.0 Retain
treatment of organisms with reduced susceptibility?

42  Automatic alerts insituations wheretherapy might be unnecessarily 9 434 Remove
duplicative?

43  Time-sensitiveautomatic stop orders for specified antibiotic prescriptions? 13 65.0 Retain

No Indicator Retain % Result
Activities and interventions

44 Do prescribers inyour facility routinely useantimicrobial ordering forms 13 65.0 Retain
(printed or electronic)?

45 Isitroutine practicefor specified antimicrobial agents to be approved by a 18 90.0 Retain
physician or pharmacistprior to dispensing (pre-authorization) in your
facility?

46 Isitroutine practicefor a physician or pharmacisttoreview incoming 9 45.0 Remove
prescriptions for specified antimicrobial agents (pre-authorization)?

47 Is there dedicated time during which the clinical teamreviews antimicrobial 13 65.0 Retain
orders for their assigned patients (antimicrobial ward rounds)?

48 Is there a formal procedure for a physician or pharmacistor other staff 16 80.0 Retain
member to review the appropriateness of an antimicrobial after 48 hours
from the initial order (post-prescription review)?

49  Are results ofantimicrobial audits or reviews provided directly to prescribers 17 85.0 Retain
through in-person, telephone, or electronic communication?
Monitoring appropriate use
Does your facility monitor antibiotic use (consumption) atthe unit and/or
facility widelevel by one of the following metrics:

50 By counts of antibiotic(s) administered to patients per day (Days of Therapy; 15 79.0 Retain
DOT)?

51 By number of grams of antibiotics used (Defined Daily Dose, DDD)? 19 95.0 Retain

52 By direct expenditure for antibiotics (purchasingcosts)? 11 55.0 Remove

53  Are adverse drug events associated with antimicrobialsreported to an 11 55.0 Remove

antimicrobial stewardship team?
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Table 2. Summary Round 1 Results

Results # (%)

Indicators ratedinround 1 53
Indicators Retained without Revision 26 (49.0%)
Indicators Retained and Revised 10 (18.9%)
Indicators Removed 17 (32.1%)
Indicators Added 8

Total Indicators remaining afterround 1 44
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Table 3. Round 2 Median Score Results: Rating on Feasibility, Clinical Importance
and Relevance to Minimizing Resistance

Clinical Relevance to OVERAL  MODIFIE
Feasibility Importance Minimizing L D
Median Median Resistance MEDIAN MEDIAN
INDICATORS (Mean, (Mean, Median SCORE SCORE*
Range) Range) (Mean, Range) (max27) (Max 18)
Governance and Management
1 Does yourfacilityhave a formally defined 9 (7.9, 2-9) 8 (8.1, 5-9) 7 (6.8, 5-9) 24 17
antimicrobialstewardship programforensuring
appropriate antimicrobial use?
2 Doesyourfacilityhave a formal reportingstructure 9 (7.8, 4-9) 7 (7.0, 5-8) 7 (5.9, 1-8) 23 16
responsible forantimicrobial stewardship (e.g.a
multidisciplinary committee focused on appropriate
antimicrobialuse, pharmacy committee, patient
safety committee or otherrelevant structure)?
3 Doesyourfacility have a named senior executive 9(8.2,5-9) 6 (6.5, 5-9) 5(5.1,1-8) 20 15
officer with accountability for antimicrobial
leadership?
4 Has an annual report focused on antimicrobial 9 (8.1, 4-9) 7 (6.5, 5-9) 6 (5.9, 2-8) 22 16
stewardship (summary antimicrobial use and/or
practices improvementinitiatives) been produced
foryourfacilityinthe pastyear?
5 Is there anybudgeted financial support for 8(7.4,1-9) 7 (7.3, 5-9) 5(5.7,1-8) 20 15
antimicrobialstewardship activities at your facility
(e.g.,supportforsalary, training, or IT support)?
Human Resources
6 Is anantimicrobial stewardship team available at 8 (7.7, 4-9) 9 (8.0, 4-9) 7 (6.6, 4-9) 24 17
your facility?
7 I's clinical infectious disease (ID) consultation 7(7.1, 3-9) 8(7.7,5-9) 7 (6.5, 5-8) 22 15
available atyourfacility?
8 Is therea physidanidentified as a leader for 8 (7.9, 4-9) 7 (7.5, 5-9) 7 (6.1, 1-8) 22 15
stewardship activities at your facility?
9 If YES, Are stewardship duties includedin the job 9 (7.9, 5-9) 7 (6.8, 4-9) 5(4.9,1-7) 21 16
description and/or annual review?
10 If YES, I's this physician trained ininfectious 7(7.2,2-9) 8(7.9, 7-9) 6 (6.1, 1-9) 21 15
diseases, clinical microbiology and/or antimicrobial
stewardship?
11 Is there a pharmacist responsible for workingto 8 (7.8, 4-9) 8 (7.8, 5-9) 6(5.8,1-7) 22 16
improve antimicrobial use atyour facility?
12 If YES, has this pharmacist had spedalized training 7 (6.9, 2-9) 8 (7.6, 5-9) 5(5.6, 1-8) 20 15
in infectious disease management or stewardship?
Are any of the staff below members involved in
stewardship activities at your facility?
13 Microbiologist (Laboratory) 8(7.2,2-9) 8(7.3,5-9) 6(6.1,1-9) 22 16
14 Infection preventionist or hospital e pidemiologist 7 (7.1, 2-9) 7 (6.6, 4-9) 6 (6.3, 1-9) 20 14
15 Information Technology (IT) staff member 6 (6.4, 2-9) 6 (6.3, 4-9) 5(4.7, 1-6) 17 12
16 Qualityimprovement staff member 7 (6.6, 2-9) 6 (5.6, 3-7) 5(4.3,1-6) 18 13
Laboratory
17 Does your facility produce a cumulative 9 (8.4, 6-9) 8 (7.6, 5-9) 7 (6.8, 5-9) 24 17

antimicrobialsusceptibility report atleast annually?
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Clinical Relevance to OVERAL  MODIFIE
Feasibility Importance Minimizing L D
INDICATORS Median Median Resistance MEDIAN MEDIAN
(Mean, (Mean, Median SCORE SCORE*
Range) Range) (Mean, Range) (max27) (Max 18)
18 If YES, has a current susceptibility report been 9(8.1, 5-9) 8(7.3,4-9) 7 (6.7, 4-8) 24 17
distributed to prescribers atyour facilityinthe last
year?
Information Technology
Which of the following information technology (IT)
systems are currently available and used in your
facility:
19 ITsystem for prescribing (Computerized Order 7 (6.5, 2-9) 7 (6.6, 2-9) 5(5.3, 2-8) 19 14
Entry)?
20 If YES, Does the computerorder entrysystem 5(5.4, 2-9) 7 (6.9, 2-9) 6 (5.9, 2-8) 18 12
supportclinical decision makingfor prescribing
antimicrobialagents?
21 IT capabilityto electronically linkpharmacy, 6 (6.2, 3-9) 8 (7.5, 5-9) 6 (5.9, 1-9) 20 14
laboratory, and medical records?
Policies for appropriate use
22 Doesyourfacilityhave a defined formulary of 9(8.7,7-9) 7(7.1, 2-9) 6 (6.5, 2-9) 22 16
antimicrobialagents?
23 Doesyourfacility have a written policythatrequires 8 (7.2, 4-9) 8(7.4,5-9) 6 (5.9, 1-8) 22 16
prescribers to documentinthe medical record or
during orderentrya dose, duration, and indication
forallantimicrobial prescriptions?
Guidelines
Does your facility have facility-specific treatment
recommendations, based on national guidelines
and local susceptibility, to assist with antimicrobial
selection for the following common clinical
conditions:
24 Surgical prophylaxis 9 (8.4, 6-9) 9(8.2,5-9) 7 (6.5, 4-8) 25 18
25 Community-acquired pneumonia 9(8.2,6-9) 8(7.7,5-9) 6 (6.3, 5-8) 23 17
26 Urinarytractinfection 9 (8.1, 6-9) 8(7.9, 5-9) 7 (6.4, 1-9) 24 17
27 If YES to anyof the clinical conditions above, are 9 (8.0, 5-9) 8 (7.8, 5-9) 7 (6.3,1-9) 23 17
these treatment recommendations easily a ccessible
to prescribers on all wards (printed ‘pocket guide’
orelectronic summaries at workstations)
Protocols
Are any of the following actions implemented in
your facility to improve antibiotic prescribing?
28 Standardized criteriafor changing fromintravenous 8 (7.7, 5-9) 7 (7.0, 4-9) 3(3.8,1-9) 18 15
to oral antimicrobial therapyin appropriate
situations?
29 Dose optimization 7 (6.5, 3-9) 8 (7.6, 5-9) 6 (6.3, 3-9) 21 15
(pharmacokinetics/pharmacodynamics)to optimize
the treatment of organisms with reduced
susceptibility?
30 Discontinuation of spedfied a ntimicrobial 7 (6.8, 5-9) 8(7.3,1-9) 7 (6.6, 3-9) 22 15

prescriptions after a pre-defined duration?
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Clinical Relevance to OVERAL  MODIFIE
Feasibility Importance Minimizing L D
Median Median Resistance MEDIAN MEDIAN
INDICATORS (Mean, (Mean, Median SCORE SCORE*
Range) Range) (Mean, Range) (max27) (Max 18)
Activities and Interventions
31 Do prescribers in your fadlityroutinelyuse 7(7.2,4-9) 6 (5.8, 3-8) 5(5.1,1-7) 18 13
antimicrobialordering forms (printed or
electronic)?
32 Is itroutine practice for s pecified antimicrobial 7 (6.7, 5-9) 8 (7.6, 5-9) 7 (6.5, 5-8) 22 15
agentsto beapproved bya physician or pharmadist
priorto dispensing(pre-authorization) in your
facility?
33 Is there dedicated time duringwhich the clinical 6 (5.8, 1-9) 8 (7.5, 3-9) 7 (6.0, 1-8) 21 14
team reviews antimicrobial orders for their assigned
patients (antimicrobial ward rounds)?
34 Is there aformalprocedure fora physician, 7 (6.6, 3-9) 8 (7.9, 5-9) 7 (6.8, 5-8) 22 15
pharmacist, or other staff member to review the
appropriateness ofanantimicrobial after 48 hours
from the initial order (post-prescription review)?
35 Are results of antimicrobial audits or reviews 7 (6.6, 3-9) 8 (7.8, 6-9) 7 (6.5, 5-8) 22 15
provided directlyto prescribers through in-person,
telephone, or electroniccommunication?
36 Do prescribers everreceive direct, personalized 6 (6.1, 3-9) 8 (7.6, 5-9) 7 (6.6, 5-9) 21 14
communicationabout how they canimprove their
antimicrobialprescribing?
Monitoring appropriate use
37 Does your facility monitor antimicrobial use by 6 (6.3, 1-9) 7 (6.7, 2-9) 6 (5.9, 1-9) 19 13
counts ofantimicrobial(s)administeredto patients
perday(Days of Therapy; DOT)?
38 Does your facility monitor antimicrobial use by 8(7.9, 4-9) 7 (7.0, 5-9) 6 (6.2, 1-9) 21 15
number of grams of antimicrobials used (Defined
DailyDose, DDD)?
39 Does your facility monitor whether the indication 6 (6.3, 3-9) 7(7.2,5-9) 6 (5.8, 1-9) 19 13
fortreatmentisrecordedin clinical case notes?
40 If YES, is theindicationfortreatmentisrecordedin 6 (6.4, 3-9) 8(7.4,5-9) 6 (5.8, 1-9) 20 14
clinical case notesin>95% of sampled casesinyour
facility?
41 Doesyour facility measure the number of 6 (5.7, 3-9) 8(7.7,5-9) 6 (6.5, 5-8) 20 14
antimicrobialprescriptions that are consistent with
the local treatment recommendations?
42 If YES, are antimicrobial prescriptions compliant 6 (5.4, 1-9) 8(7.6,1-9) 6 (6.2, 4-8) 20 14
with facility-specific guideline in >95% of sampled
casesinyourfacility?
43 Does your facility measure the duration of surgical 7(7.2,3-9) 8(7.7,5-9) 7 (6.7, 5-9) 22 15
antimicrobial prophylaxis?
44 If YES, are antimicrobial prescriptions compliant 7(7.1,3-9) 8(7.7,5-9) 7 (6.3, 5-8) 22 15

with facility-specific guideline in >95% of sampled
casesinyourfacility?
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Table 4. Round 2 IPRAS Appropriateness Score: Rating on Feasibility, Clinical

Importance and Relevance to Minimizing Resistance

90/10*
Relevanceto
Clinical Minimizing
Indicators Feasibility Importance Resistance

Governance and management
1 Doesyourfacilityhave a formally defined antimicrobial stewardship

program for ensuring appropriate antimicrobialuse? 1 4.85 1.35
2 Doesyourfacilityhave a formal reportingstructure responsible for

antimicrobialstewardship (e.g. a multidisciplinary committee focused on

appropriate antimicrobial use, pharmacy committee, patient safety

committee orotherrelevant structure)? 1.35 3 0.05
3 Doesyourfacilityhave a named senior executive officer with accountability

forantimicrobial leadership? 4.15 1.35 0.3
4 Has an annual report focused on antimicrobial stewardship (summary

antimicrobialuse and/or practices improvement initiatives) been produced

foryourfacilityinthe pastyear? 31 1.8 1.85
5 Isthereanybudgeted financial support for antimicrobialstewardship

activitiesatyourfacility (e.g., support forsalary, training, or I T support)? -0.75 1.55 0.2

Human Resources
6 Is anantimicrobial stewardship team available at your facility? 2.75 2.75 1.55
7 s clinical infectious disease (ID) consultation available at your facility? 1 4.5 1.6
8 Isthereaphysidanidentifiedas a leaderforstewardship activitiesatyour

facility? 4.15 2.75 1.85
9 IfYES, Are stewardship duties includedin the job description and/or annual

review? 2.75 1.55 -1.95
10 IfYES, Is this physician trained ininfectious diseases, clinical microbiology

and/orantimicrobial stewardship? 1.35 4.85 1.55
11 Isthereapharmacistresponsible forworkingto improve antimicrobial use

atyourfacility? 1.35 3.1 1.85
12 If YES, has this pharmacist had spedalized training ininfectious disease

management or stewardship? 1.35 4.5 1.85

Are any of the staff below members involved in stewardship activities at

your facility?
13 Microbiologist (Laboratory) 1 1.35 1.55
14 |nfection preventionist or hospital e pidemiologist 1.35 1.55 1.55
15 |nformation Technology (IT) staffmember 1 1.55 2.15
16 qQualityimprovement staff member 0.825 1.325 1.35

Laboratory
17 Doesyourfacilityproduce a cumulative antimicrobial susceptibility re port

atleastannually? 4.85 3.1 1.6
18 IfYES, hasa currentsusceptibilityreport beendistributed to prescribersat

yourfacilityinthe lastyear? 4.325 1.35 1.6

Information Technology

Which of the following information technology (IT) systems are currently

available and used in your facility:
19 |Tsystem for prescribing (Computerized Order Entry)? 0.65 1.35 1.35
20 If YES, Doesthe computerorderentrysystem support clinical dedsion

making for prescribingantimicrobialagents? -0.3 1.55 1.45
21 ITcapabilityto electronically link pharmacy, laboratory, and medical

records? 1.35 33 1.6

Policies for appropriate use
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22

Does yourfacility have a defined formulary of antimicrobial agents? 6.6 2.75 0.65
90/10*
Clinical Relevance to
Indicators Feasibility importance resistance

Guidelines

Does your facility have facility-specific treatment recommendations,

based on national guidelines and local susceptibility, to assist with

antimicrobial selection for the following common clinical conditions:
24 surgical prophylaxis 4.85 4.85 1.6
25  Community-acquired pneumonia 4.85 4.85 1.85
26 Urina rytractinfection 4.5 4.85 1.6
27 If YESto anyofthe clinical conditions above, are these treatment

recommendations easily accessible to prescribers on all wards (printed

‘pocket guide’ or electronic summaries at workstations) 3.1 4.85 1.6

Protocols

Are any of the following actions implemented in your facility to improve

antibiotic prescribing?
28 Standardized criteriafor changing fromintravenous to oral antimicrobial

therapyin appropriate situations? 2.75 2.75 0.65
29 Dose optimization (pharmacokinetics/ pharmacodynamics) to optimize the

treatment of organisms with reduced susceptibility? 1.55 2.75 1.25
30 Discontinuation of specified antimicrobial prescriptions after a pre-defined

duration? 1.35 1.35 1.55

Activities and interventions
31 Do prescribersin yourfadlity routinely use antimicrobial orderingforms

(printed orelectronic)? 3.1 0.1 -0.25
32 Isitroutine practice for specified antimicrobial agents to be approved by a

physidanorpharmacist priorto dispensing (pre-authorization) inyour

facility? 3.5 3.1 1.6
33 Istherededicatedtime duringwhichthe clinical teamreviews

antimicrobial orders for their assigned patients (antimicrobial ward

rounds)? -0.5 4.15 -2.6
34 Isthereaformalprocedure fora physician, pharmacist, or other staff

member to reviewthe appropriateness ofanantimicrobial after48 hours

from the initial order (post-prescription review)? 1 4.15 1.6
35 Areresults of antimicrobial audits or reviews provided directly to

prescribers throughin-person, telephone, or electroniccommunication? 1.25 4.85 1.8
36 Do prescribers ever receive direct, personalized communicationabout how

theycan improve their antimicrobial prescribing? -0.55 4.15 1.8

Monitoring appropriate use
37 Doesyourfacility monitor antimicrobial use by counts of antimicrobial(s)

administered to patients per day (Days of Therapy; DOT)? 0.85 1.55 0.55
38 Doesyourfacilitymonitor antimicrobial use by number of grams of

antimicrobials used (Defined Daily Dose, DDD)? 4.5 3.35 1.6
39  Doesyourfacilitymonitor whether the indication for treatment is recorded

in clinical case notes? 1 1.35 1.8
40 IfYES,is theindicationfortreatmentis recorded inclinicalcase notes in

>95% of sampled casesinyour facility? 1.35 2.4 0.9
41  Doesyourfacilitymeasure the number of antimicrobial prescriptions that

are consistent withthelocal treatment recommendations? 0.1 4.5 1.6
42 If YES, are antimicrobial prescriptions compliant with facility-specific

guidelinein >95% of sampled cases inyour facility? -3.3 4.85 1.6
43  Doesyourfacilitymeasure the duration of surgical antimicrobial

prophylaxis? 1 2.75 1.8
44 IfYES, are antimicrobial prescriptions compliant with facility-specific

guidelinein >95% of sampled cases in your fadlity? 1.35 2.75 1.85
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* |PRAS-IPR (+=agreement)
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Table 5. Summary Round 2 Results

Results # (%)
Indicators ratedinround 2 44
Indicators Retained without Revision 26 59.1
Indicators Retained and Revised 11 25.0
Indicators Removed 6 13.6
Indicators Added 1 2.3
Total Indicators remaining afterround 2 38
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Table 6. Round 3 Results: Rating on Feasibility, Clinical Importance and

Necessity
% of Core, Supplemental,
Clinical Remove
Feasibility importance
Indicators Median Median Median n C% S% X%
(Mean, Range) (Mean,Range) Score
Governance and management

1 Doesyourfacility have a formally defined
antimicrobialstewardship programforensuring 9 (8.5, 5-9) 8 (8.2, 5-9) 17 19 78.9 15.8 5.3
appropriate antimicrobial use?

2 Does yourfacility have a formal reporting structure
responsible for antimicrobial stewardship (e.g.a
multidisciplinary committee focused onappropriate 8 (7.9, 5-9) 7(7.1,5-9) 15 18 55.6 38.9 5.6
antimicrobialuse, pharmacy committee, patient
safety committee or otherrelevant structure)?

3 Does your facility have a named senior executive
officer with accountability for antimicrobial 8(7.9, 5-9) 6 (6.2, 4-8) 14 19 21.1 68.4 10.5
leadership?

4 Has an annual report focused on antimicrobial
stewardship (summary antimicrobial use and/or 8(79,59) 7(6559 15 19 421 526 53
practices improvement initiatives) been produced
foryourfacilityinthe pastyear?

5 Does your facility provide anysalary support for
dedicatedtime for antimicrobialstewardship 7(7.1,3-9) 7 (7.4, 5-9) 15 18 42.1 47.4 10.5
activities?

Human Resources

6 Isana ntﬁrnicrobial stewardship team available at 8 (7.7, 5-9) 9(8.4, 5-9) 17 18 833 111 56
your facility?

7 If YES, Is aninfection preventionist or hospital

. . L . . o 7(7.1,5-9) 7 (6.8, 3-9) 14 19 0.0 63.2 36.8
epidemiologistinvolvedinstewardship activities?

8  IfYES,lsamicrobiologist (laboratory staff) 8(7.4,59) 8(7.1,59 16 17 118 647 235
involvedinstewardship activities?

9 Is cI_inicaI infectiousglisease (ID) consultation 7(6.6,3-9) 8 (7.8, 5-9) 15 17 29.4 529 17.6
available atyourfacility?

10 there a physicianidentified as aleaderfor
stewardship activities at your facility? 8(8.1,6-9) 8(8.1,7-9) 16 18 88.9 111 0.0

11 IfYES., Are stewardshipdutie§ includedinthejob 8 (7.4,3-9) 7 (6.9, 5-9) 15 17 17.6 58.8 935
description and/orannual review?

12 If YES, I's this physiciantrainedininfectious
diseases, clinical microbiology and/or antimicrobial 7 (7.1, 3-9) 8(7.7,5-9) 15 18 16.7 72.2 111
stewardship?

13 !s therea ph.arrnacis.t responsiblefor\{v.orkingto 8 (7.8, 5-9) 8 (8.0, 5-9) 16 17 76.5 935 00
improve antimicrobial use at your facility?

14 If YES, has this pharmadst had s pecialized training 6 (6.6, 4-9) 7 (7.4, 5-9) 14 17 11.8 76.5 11.8
in infectious disease management or stewardship? - o ' ' '
Laboratory

15 Does your facility produce a cumulative 9(8.2, 5-9) 8 (7.8, 5-9) 17 19 73.7 6.3 00
antimicrobialsusceptibility report atleast annually? - o ’ ’ ’

16 .IfYI.ES,hasa currenjcsusceptibilityrt.eport been 8 (7.4, 2-9) (7.2, 5-9) 15 18 222 50.0 278
distributed to prescribers at your facility?

Information Technology

17 Does yourfacilityhave the IT ca pability to

electronicallylink pharmacy records, microbiology 6 (5.9, 4-9) 8 (7.6, 6-9) 14 19 26.3 63.2 10.5

results, and medical records?
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Indicators

Feasibility
Median

(Mean, Range)

Clinical
importance
Median

(Mean, Range)

Median
Score

n

% of Core, Supplemental,

C%

Remove

S%

X%

18

19

Policies for appropriate use

Does yourfacilityhave a defined formulary of
antimicrobialagents?

Does your facility have a written policy that requires
prescribers to documentinthe medical record or
during orderentrya dose, duration, andindication
forallantimicrobial prescriptions?

9 (8.5, 5-9)

7 (7.0, 2-9)

7(7.3,5-9)

8(7.6,5-9)

16

15

18

18

44.4

50.0

333

38.9

22.2

111

20
21
22
23

Guidelines
Does your facility have facility-specific treatment
recommendations, based on national guidelines
and local susceptibility, to assist with antimicrobial
selection for the following common clinical
conditions:
Surgical prophylaxis
Community-acquired pneumonia
Urinarytractinfection

If YES to anyofthe clinical conditions above, are
these treatment recommendations easily a ccessible
to prescribers on all wards (printed ‘pocket guide’
orelectronicsummaries at workstations)

9 (8.6, 7-9)
8 (8.3, 7-9)
8 (8.3, 6-9)

8 (7.4, 2-9)

9 (8.3, 5-9)
8(7.9, 5-9)
8 (8.0, 5-9)

8 (8.1, 5-9)

18
16
16

16

18
18
18

18

66.7
50.0
44.4

22.2

333
50.0
55.6

66.7

0.0
0.0
0.0

111

24

25

26

Protocols

Are any of the following actions implemented in
your facility to improve antibiotic prescribing?
Standardized criteriafor changing fromintravenous
to oral antimicrobial therapyin appropriate
situations?

Dose optimization
(pharmacokinetics/pharmacodynamics)to optimize
the treatment of organisms with reduced
susceptibility?

Discontinuation of specified a ntimicrobial
prescriptions after a pre-defined duration?

8 (7.4, 5-9)

7(6.7, 2-9)

7(6.7,5-9)

7(7.1,5-9)

8(7.5,3-9)

8(7.2, 1-9)

15

15

15

18

19

18

38.9

26.3

38.9

38.9

63.2

44.4

22.2

10.5

16.7

27

28

29

30

Activities and interventions

Is itroutine practice for s pecified antimicrobial
agentsto beapproved bya physician or pharmacist
priorto dispensing (pre-authorization) in your
facility?

Is there aformalprocedure fora physician,
pharmacist, or other staff member to review the
appropriateness ofanantimicrobial after 48 hours
from the initial order (post-prescription review)?
Are results of antimicrobial a udits or reviews
provided directlyto prescribers through in-person,
telephone, written or electronic communication?
Do prescribers receive education about how they
can improve theirantimicrobial prescribing?

7 (6.9, 5-9)

7 (6.6, 3-9)

7(6.7,3-9)

7(7.2,3-9)

8(7.9,5-9)

8 (8.1, 5-9)

8(8.1,7-9)

8(7.7, 4-9)

15

15

15

15

18

18

19

17

38.9

72.2

57.9

64.7

55.6

27.8

31.6

29.4

5.6

0.0

10.5

5.9

31

Monitoring appropriate use

Does your facility monitor antimicrobial use by
grams [Defined Daily Dose (DDD)]or counts [Days of
Therapy (DOT)] ofantimicrobial(s) by patients per
day?

8(7.9, 6-9)

8(7.8,5-9)

16

19

89.5

10.5

0.0
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Clinical

Feasibility . i % of Core, Supplemental,
Indi Median |mport.ance Median n Remove
ndicators Median Score
(Mean, Range) (Mean, Range) C% S% X%
32 Does your facility monitor whether the indication 6 (6.3, 4-9) 7(7.2,5-9) 13 18 278 61.1 1.1
fortreatmentis captured inthe medicalrecord? " - ' ' '
33 If YES, is theindicationfortreatmentis captured
in the medical record in >80% of sampled cases in 6 (5.9, 1-8) 8(7.4,5-9) 14 17 5.9 70.6 23.5
your facility?
34 Does yourfacility measure the number of
antimicrobial prescriptions that are consistent with
the local treatment recommendations for either UTI 6(6.3,4-9) 8(77,59) 14 18 389 200 111
or CAP?
35 If YES, are antimicrobial prescriptions for UTI
compliant with facility-specific guideline in >80% of 7 (6.3, 3-8) 8(7.7,5-9) 15 17 0.0 76.5 23.5
sampled casesinyour facility?
36 If YES, are antimicrobial prescriptions for CAP
compliant with facility-specific guideline in >80% of 6 (6.2, 3-9) 8 (7.6, 59) 15 17 5.9 70.6 23.5
sampled casesinyour facility?
37 Does yourfacility review su rgical antimicrobial 7 (73, 3_9) 8 (79, 5_9) 15 18 50.0 50.0 0.0
prophylaxis?
38 If YES, are antimicrobial prescriptions compliant
with facility-specific guidelines in >80% of sampled 7(7.1, 3-9) 8 (7.8, 5-9) 15 17 29.4 52.9 17.6

casesinyourfacility?
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Table 7. Round 3 IPRAS Appropriateness Score: Rating on Feasibility and Clinical
Importance

90/10 * IPRAS-IPR (+=agreement)

Indicators
linical
Feasibility Clinica
Importance
Governance and management
1 Does your facility havea formally defined antimicrobial stewardship 59 6.2

program for ensuring appropriateantimicrobial use?

Does your facility havea formal reporting structure responsiblefor
2 antimicrobial stewardship (e.g.a multidisciplinary committee focused on 2.7 15
appropriateantimicrobial use, pharmacy committee, patient safety
committee or other relevant structure)?
Does your facility havea named senior executive officer with accountability

4.8 1.6
for antimicrobial leadership?

Has anannual report focused on antimicrobial stewardship (summary
4 antimicrobial useand/or practicesimprovement initiatives) been produced 4.8 1.8
for your facilityinthe pastyear?

5 Does your facility provideany salary supportfor dedicated time for 2.0 2.7
antimicrobial stewardship activities?

Human Resources

6 Isanantimicrobial stewardshipteamavailableatyour facility? 3.1 6.6

7 IfYES, Is aninfection preventionistor hospital epidemiologistinvolvedin 27 16
stewardship activities? ’ ’

3 IfYES, Is a microbiologist(laboratory staff) involved in stewardship 26 13
activities? ’ ’

9 S . . . . - 1.0 13
Is clinical infectious disease (ID) consultation availableatyour facility?
Is there a physicianidentified as a leader for stewardship activitiesatyour

10 . 4.8 4.8
facility?

11 If YES, Are stewardship duties includedinthe job descriptionand/or annual 26 13
review? ’ ’

12 IfYES, Is this physiciantrainedininfectious diseases, clinical microbiology 33 31
and/or antimicrobial stewardship? ’ ’
Is there a pharmacistresponsiblefor workingto improve antimicrobial useat

13 . 2.6 4.8
your facility?

14 IfYES, has this pharmacisthad specialized trainingininfectious disease 13 26

management or stewardship?
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90/10 * IPRAS-IPR (+=agreement)

Indicators =
Feasibility il
Importance
Laboratory
15 Does your facility producea cumulativeantimicrobial susceptibility reportat 48 45
leastannually?
16 IfYES, has a current susceptibility reportbeen distributed to prescribers at 13 59
your facility?
Information Technology
17 Does your facility havethe IT capability to electronically link pharmacy 14 48
records, microbiology results, and medical records?
Policies for appropriate use
18 Does your facility havea defined formulary of antimicrobialagents? Bl —
Does your facility havea written policythatrequires prescribers to
19 document in the medical record or during order entry a dose, duration,and 13 4.8
indication for all antimicrobial prescriptions?
Guidelines
Does your facility have facility-specific treatment recommendations, based
on national guidelines and local susceptibility, to assist with antimicrobial
selection for the following common clinical conditions:
20 Surgical prophylaxis 6.2 4.8
21 Community-acquired pneumonia 4.8 4.8
22 Urinarytractinfection 4.8 4.8
23 If YES to any of the clinical conditionsabove, arethese treatment 26 48
recommendations easilyaccessibleto prescribers onall wards (printed
‘pocket guide’ or electronic summaries atworkstations)
Protocols
Are any of the following actions implemented in your facility toimprove
antibiotic prescribing?
24 Standardized criteria for changing from intravenous to oral antimicrobial a1 15
therapy inappropriatesituations?
25 Dose optimization (pharmacokinetics/pharmacodynamics) to optimizethe 15 43
treatment of organisms with reduced susceptibility?
26 Discontinuation of specified antimicrobial prescriptions after a pre-defined 15 13

duration?




90/10 * IPRAS-IPR

Indicators (+=agreement)
Feasibility Clitz]
Importance
Activities and interventions
Isitroutine practicefor specified antimicrobial agents to be approved by a

27 physicianor pharmacistprior to dispensing (pre-authorization) in your 3.1 4.5
facility?

Is there a formal procedure for a physician, pharmacist, or other staff

28 member to review the appropriateness of anantimicrobial after 48 hours 3.0 4.8
from the initial order (post-prescription review)?

29  Are results of antimicrobial audits or reviews provided directly to prescribers 1.8 4.8
through in-person, telephone, written or electronic communication?

30 Do prescribers receive education about how they canimprove their 13 33
antimicrobial prescribing? ’ ’
Monitoring appropriate use
Does your facility monitor antimicrobial use by grams [Defined Daily Dose

31 (DDD)] or counts [Days of Therapy (DOT)] of antimicrobial(s) by patients per 4.8 3.1
day?

Does your facility monitor whether the indication for treatment is captured

32 . 15 13
inthe medical record?

33 If YES, is the indication for treatment is captured in the medical recordin 11 26
>80% of sampled cases inyour facility?

Does your facility measurethe number of antimicrobial prescriptionsthat

34 areconsistentwith the local treatment recommendations for either UTI or 1.5 2.7
CAP?

If YES, are antimicrobial prescriptionsfor UTI compliantwith facility-

35 - S . . 1.1 2.6
specific guidelinein >80% of sampled cases inyour facility?

36 IfYES, are antimicrobial prescriptions for CAP compliantwith facility- 02 26
specific guidelinein >80% of sampled cases inyour facility?

37 Does your facility review surgical antimicrobial prophylaxis? 2.7 4.1

38 If YES, are antimicrobial prescriptions compliant with facility-specific 0.8 26

guidelines in >80% of sampled cases inyour facility?

* |PRAS-IPR (+=agreement)
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Table 8. Indicator changes from Round 1 to Round 3

ROUND 1

ROUND 2

ROUND 3

FINAL SET

Governance and management

Strictcriteria*

Liberal criteria**

1. Does your facility havea formal 1. Does your facility havea formally 1. Does your facility havea formally Core Core
mandate for ensuringappropriate defined antimicrobial stewardship defined antimicrobial stewardship

antimicrobial use (antimicrobial program for ensuringappropriate program for ensuringappropriate

stewardship)? antimicrobial use? antimicrobial use?

2. Does your facility havea 2. Does your facility havea formal 2. Does your facility havea formal Supplemental Core

multidisciplinary committee focused on
appropriateantimicrobialuse? (e.g.,
antimicrobials stewardship team)

reporting structure responsible for
antimicrobial stewardship (e.g.a
multidisciplinary committee focused on
appropriateantimicrobial use, pharmacy
committee, patient safety committee or
other relevant structure)?

reporting structure responsible for
antimicrobial stewardship (e.g.a
multidisciplinary committee focused on
appropriateantimicrobial use, pharmacy
committee, patient safety committee or
other relevant structure)?

3. If YES, Does this stewardship team meet
regularly (atleasttwice a year)?

3. Does your facility havea named senior
executive officer with accountability for
antimicrobial leadership?

3. Does your facility havea named senior
executive officer with accountability for
antimicrobial leadership?

Supplemental

Supplemental

4. 1f YES, Are minutes from the
stewardship team meetings sent to
executive leadership?

5. Has anannual report focused on
antimicrobial stewardship (summary
antimicrobial useand/or practices
improvement initiatives) been produced
for your facilityin the pastyear?

4. Has anannual report focused on
antimicrobial stewardship (summary
antimicrobial useand/or practices
improvement initiatives) been produced
for your facilityin the pastyear?

4. Has anannual report focused on
antimicrobial stewardship (summary
antimicrobial useand/or practices
improvement initiatives) been produced
for your facilityin the pastyear?

Supplemental

Supplemental

6. Does your facility receiveany budgeted
financial supportfor antibiotic stewardship
activities (e.g., support for salary, training,
or IT support)?

5. Is there any budgeted financial support
for antimicrobial stewardship activities at
your facility (e.g., supportfor salary,
training, or IT support)?

5. Does your facility provideanysalary
supportfor dedicated time for
antimicrobial stewardship activities?

Supplemental

Supplemental

Human Resources

6.Isanantimicrobial stewardship team
availableatyour facility?

6.Isanantimicrobial stewardship team
availableatyour facility?

Core

Core

7. s clinicalinfectious disease (D)
consultation availableatyour facility?

7. s clinicalinfectious disease (ID)
consultation availableatyour facility?

9. Is clinicalinfectious disease (ID)
consultation availableatyour facility?

Supplemental

Supplemental

8. Is afull-timepharmacistavailableonsite
atyour facility?

9. Does your facility perform the majority
of its microbiology testing on site?
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ROUND 1

ROUND 2

ROUND 3

FINAL SET

Strictcriteria*

Liberal criteria**

10. Is there a physicianidentified as a
leader for stewardship activitiesatyour
facility?

8. Is there a physicianidentified as a leader
for stewardship activities atyour facility?

10. Is there a physicianidentified as a
leader for stewardship activitiesatyour
facility

Core

Core

9. If YES, Are stewardship duties included
inthe job descriptionand/or annual
review?

11. If YES, Are stewardship duties included
inthe job description and/or annual
review?

Remove

Supplemental

11. IfYES, does this physicianreceiveany
directsalarysupportfor this role?

[Governance and management] 5. Is there
anybudgeted financial supportfor
antimicrobial stewardship activities atyour
facility (e.g., supportfor salary, training, or
IT support)?

[Governance and management] 5. Does
your facility provideanysalary supportfor
dedicated time for antimicrobial
stewardship activities?

[Supplemental
in Governance
and

management]

[Supplemental
in Governance
and

management]

12. IfYES, Is this physiciantrainedin
infectious diseases?

10. If YES, Is this physiciantrainedin
infectious diseases, clinical microbiology
and/or antimicrobial stewardship?

12. If YES, Is this physiciantrainedin
infectious diseases, clinical microbiology
and/or antimicrobial stewardship?

Supplemental

Supplemental

13.Is there a pharmacistleader
responsiblefor workingto improve
antibiotic useatyour facility?

11. Is there a pharmacistresponsible for
working to improve antimicrobialuseat
your facility?

13.Is there a pharmacistresponsible for
working to improve antimicrobialuseat
your facility?

Core

Core

14. IfYES, are stewardship duties included
inthe job descriptionand/or annual
review?

15. IfYES, hasthe lead pharmacisthad
specialized trainingininfectious disease
management or stewardship?

12. If YES, has this pharmacisthad
specialized trainingininfectious disease
management or stewardship?

14.1f YES, has this pharmacisthad
specialized trainingininfectious disease
management or stewardship?

Supplemental

Supplemental

Are any of the staff below members of the
stewardship team at your facility?

Are any of the staff below members
involvedin stewardship activities atyour
facility?

16. Microbiologist (Laboratory) 13. Microbiologist (Laboratory) 8. If YES, Is a microbiologist (laboratory Remove Supplemental
staff) involved in stewardship activities?
17. Infection preventionist 14. Infection preventionist or hospital 7. 1f YES, Is aninfection preventionistor Remove Supplemental

epidemiologist

hospital epidemiologistinvolvedin
stewardshipactivities?

18. Hospital epidemiologist

19. Information Technology (IT) staff
member

15. Information Technology (IT) staff
member

16. Quality improvement staff member
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ROUND 1

ROUND 2

ROUND 3

FINAL SET

Strictcriteria*

Liberal criteria**

Laboratory
20. Does your facility producean 17. Does your facility producea cumulative | 15. Does your facility producea cumulative | Core Core
antibiogram (cumulativeantimicrobial antimicrobial susceptibility reportat least antimicrobial susceptibility reportat least
susceptibility report) at leastannually? annually? annually?
21.1s antimicrobial selection for the
guidelines informed by the current
antibiogram?
18. If YES, has a current susceptibility 16. If YES, has a current susceptibility Remove Supplemental

report been distributed to prescribers at
your facilityinthe lastyear?

report been distributed to prescribers at
your facility?

Information Technology

Which of the followinginformation
technology (IT) systems arecurrently
availableand usedinyour facility:

Which of the followinginformation
technology (IT) systems arecurrently
availableand usedinyour facility:

22. Electronic medical or health record?

23.IT system for prescribing
(Computerized Order Entry)?

19. IT system for prescribing
(Computerized Order Entry)?

24. 1T system for medication dispensingor
administration?

25. IT capability to electronically link
pharmacy, laboratory,and medical
records?

21.IT capability to electronically link
pharmacy, laboratory,and medical
records?

17. Does your facility havethe IT capability
to electronically link pharmacy records,
microbiology results,and medical records?

Supplemental

Supplemental

26. Does the computer order entry system
supportclinical decision making for
prescribing antimicrobial agents?

20. IfYES, Does the computer order entry
system support clinical decision makingfor
prescribing antimicrobial agents?

Education

27. Has your facility given an educational
presentation on improvingantibiotic
prescribing withinthe lastyear?

28. Do prescribers ever receive direct,
personalized communication abouthow
they canimprove their antibiotic
prescribing?

[Activities and intervention] 36.Do
prescribers ever receive direct,
personalized communication abouthow
they canimprove their antimicrobial
prescribing?

[Activities and interventions] 30. Do
prescribers receive education about how
they canimprove their antimicrobial
prescribing?

[Core in
Activities and
interventions)

[Core in
Activities and
interventions)
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ROUND 1 ROUND 2 ROUND 3 FINAL SET
Strictcriteria* Liberal criteria**
29. Has a current antibiogrambeen [Laboratory] 18. If YES, has a current [Laboratory] 16. If YES, has a current [Remove in [Supplemental
distributed to prescribers atyour facilityin | susceptibility reportbeen distributed to susceptibility reportbeen distributed to Laboratory] in Laboratory]
the lastyear? prescribers atyour facilityinthe lastyear? | prescribers atyour facility?
30. Does your facility havea training
strategy to promote appropriate
antimicrobial use?
31. Are patients or their legal guardian
routinely given information about
antimicrobials they have received
(indication, courselength, possiblerisks,
what to do ifside effects develop at home
etc.)?
Policies for appropriate use
32. Does your facility have a defined 22. Does your facility have a defined 18. Does your facility have a defined Remove Remove
formulary of antimicrobial agents? formulary of antimicrobial agents? formulary of antimicrobial agents?
33. Is there a written policy for approval of
new antimicrobial agents onto the
formulary?
34. Does your facility havea written policy | 23. Does your facility havea written policy | 19. Does your facility havea written policy | Supplemental Core
that requires prescribers to document in that requires prescribers todocument in that requires prescribers todocument in
the medical record or duringorder entry a | the medical record or duringorder entry a | the medical record or duringorder entry a
dose, duration,and indication for all dose, duration,and indication for all dose, duration,and indication for all
antibiotic prescriptions? antimicrobial prescriptions? antimicrobial prescriptions?
Guidelines
Does your facility have facility-s pecific Does your facility have facility-specific Does your facility havefacility-specific
treatment recommendations, based on treatment recommendations, based on treatment recommendations, based on
national guidelinesand local susceptibility, | national guidelinesandlocalsusceptibility, | national guidelinesand local susceptibility,
to assistwith antibioticselection for the to assistwith antimicrobial selection for to assistwith antimicrobial selection for
following common clinical conditions: the following common clinical conditions: | the followingcommon clinical conditions:
35. Surgical prophylaxis 24. Surgical prophylaxis 20. Surgical prophylaxis Supplemental Core
36. Community-acquired pneumonia 25. Community-acquired pneumonia 21. Community-acquired pneumonia Supplemental Core

37. Urinarytractinfection

26. Urinarytractinfection

22. Urinarytractinfection

Supplemental

Supplemental

38. IfYES to any, are these treatment
recommendations reviewed annually?
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ROUND 1 ROUND 2 ROUND 3 FINAL SET
Strictcriteria* Liberal criteria**

39. IfYES to any, are these treatment 27.IfYES to any of the clinical conditions 23. IfYES to any of the clinical conditions Supplemental Supplemental
recommendations easilyaccessibleto all above, are these treatment above, are these treatment
wards and prescribers (printed ‘pocket recommendations easilyaccessibleto recommendations easilyaccessibleto
guide’ or electronic summaries at prescribers onall wards (printed ‘pocket prescribers onall wards (printed ‘pocket
workstations) guide’ or electronic summaries at guide’ or electronic summaries at

workstations) workstations)
Protocols
Are any of the followingactions Are any of the followingactions Are any of the followingactions
implemented inyour facility toimprove implemented inyour facility toimprove implemented inyour facility toimprove
antibiotic prescribing? antibiotic prescribing? antibiotic prescribing?
40. Automatic changes from intravenous 28. Standardized criteria for changingfrom | 24. Standardized criteria for changingfrom | Remove Remove
to oral antibiotic therapyinappropriate intravenous to oral antimicrobial therapy intravenous to oral antimicrobial therapy
situations? inappropriatesituations? inappropriatesituations?
41. Dose optimization 29. Dose optimization 25. Dose optimization Supplemental Supplemental
(pharmacokinetics/pharmacodynamics)to | (pharmacokinetics/pharmacodynamics)to | (pharmacokinetics/pharmacodynamics)to
optimize the treatment of organisms with optimize the treatment of organisms with optimize the treatment of organisms with
reduced susceptibility? reduced susceptibility? reduced susceptibility?
42. Automatic alerts insituations where
therapy might be unnecessarily
duplicative?
43. Time-sensitiveautomatic stop orders 30. Discontinuation of specified 26. Discontinuation of specified Remove Remove
for specified antibioticprescriptions? antimicrobial prescriptions after a pre- antimicrobial prescriptions after a pre-

defined duration? defined duration?
Activities and interventions
44, Do prescribers inyour facility routinely | 31. Do prescribers inyour facility routinely
use antimicrobial ordering forms (printed use antimicrobial ordering forms (printed
or electronic)? or electronic)?
45, Isitroutine practicefor specified 32.Isitroutine practicefor specified 27.Isitroutine practicefor specified Supplemental Supplemental
antimicrobial agents to be approved by a antimicrobial agents to be approved by a antimicrobial agents to be approved by a
physician or pharmacistprior todispensing | physicianor pharmacistpriortodispensing | physicianor pharmacistpriortodispensing
(pre-authorization)inyour facility? (pre-authorization)inyour facility? (pre-authorization)inyour facility?
46. Isitroutine practicefora physicianor
pharmacisttoreview incoming
prescriptions for specified antimicrobial
agents (pre-authorization)?
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ROUND 1

ROUND 2

ROUND 3

FINAL SET

Strictcriteria*®

Liberal criteria**

47.1s there dedicated time during which
the clinical teamreviews antimicrobial
orders for their assigned patients
(antimicrobial ward rounds)?

33. Is there dedicated time during which
the clinical teamreviews antimicrobial
orders for their assigned patients
(antimicrobial ward rounds)?

48. Is there a formal procedure for a 34. Is there a formal procedure for a 28. Is there a formal procedure for a Core Core
physician or pharmacistor other staff physician, pharmacist, or other staff physician, pharmacist, or other staff
member to review the appropriateness of | member to review the appropriateness of | member to review the appropriateness of
anantimicrobial after 48 hours from the anantimicrobial after 48 hours from the anantimicrobial after 48 hours from the
initial order (post-prescription review)? initial order (post-prescription review)? initial order (post-prescription review)?
49. Are results of antimicrobial audits or 35. Are results of antimicrobial audits or 29. Are results of antimicrobial audits or Supplemental Core
reviews provided directly to prescribers reviews provided directly to prescribers reviews provided directly to prescribers
through in-person, telephone, or through in-person, telephone, or through in-person, telephone, written or
electronic communication? electronic communication? electronic communication?
36. Do prescribers ever receive direct, 30. Do prescribers receiveeducation about | Supplemental Core
personalized communication abouthow how they canimprove their antimicrobial
they canimprove their antimicrobial prescribing?
prescribing?
Monitoringappropriateuse
Does your facility monitor antibiotic use
(consumption) at the unit and/or facility
wide level by one of the following metrics:
50. By counts of antibiotic(s) administered | 37. Does your facility monitor 31. Does your facility monitor Core Core

to patients per day (Days of Therapy;
DOT)?

antimicrobial use by counts of
antimicrobial(s) administered to patients
per day (Days of Therapy; DOT)?

antimicrobial use by grams [Defined Daily
Dose (DDD)] or counts [Days of Therapy
(DOT)] of antimicrobial(s) by patients per
day?

51. By number of grams of antibiotics used
(Defined Daily Dose, DDD)?

38. Does your facility monitor
antimicrobial use by number of grams of
antimicrobials used (Defined Daily Dose,
DDD)?

[37 and 38 merged above]31. Does your
facility monitor antimicrobial use by grams
[Defined Daily Dose(DDD)] or counts [Days
of Therapy (DOT)] of antimicrobial(s) by
patients per day?

[Core merged
with 31]

[Core merged
with 31]

52. By direct expenditure for antibiotics
(purchasingcosts)?
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ROUND 1

ROUND 2

ROUND 3

FINAL SET

Strictcriteria*

Liberal criteria**

53. Are adverse drugevents associated
with antimicrobialsreportedto an
antimicrobial stewardship team?

39. Does your facility monitor whether the
indication for treatment is recorded in
clinicalcasenotes?

32. Does your facility monitor whether the
indication for treatment is capturedinthe
medical record?

Supplemental

Supplemental

40. IfYES, is theindication for treatment is
recorded in clinical casenotes in >95% of
sampled cases inyour facility?

33. IfYES, is theindication for treatment is
captured inthe medical recordin>80% of
sampled cases inyour facility?

Remove

Supplemental

41. Does your facility measurethe number
of antimicrobial prescriptionsthatare
consistentwith the local treatment
recommendations?

34. Does your facility measurethe number
of antimicrobial prescriptionsthatare
consistentwith the local treatment
recommendations for either UTI or CAP?

Supplemental

Supplemental

42.1f YES, are antimicrobial prescriptions 35. IfYES, are antimicrobial prescriptions Remove Supplemental
compliantwith facility-specific guidelinein | for UTI compliantwith facility-specific
>95% of sampled cases inyour facility? guidelinein >80% of sampled cases inyour

facility?

36. IfYES, are antimicrobial prescriptions Remove Supplemental

for CAP compliantwith facility-specific
guidelinein >80% of sampled cases inyour
facility?

43. Does your facility measurethe duration
of surgical antimicrobial prophylaxis?

37. Does your facility reviewsurgical
antimicrobial prophylaxis?

Supplemental

Core

44, 1fYES, are antimicrobial prescriptions
compliantwith facility-specific guidelinein
>95% of sampled cases inyour facility?

38.IfYES, are antimicrobial prescriptions
compliantwith facility-specific guidelines
in>80% of sampled cases inyour facility?

Supplemental

Supplemental

*Strict criteria: If the remove "X" percentage was 220.0%, then the indicator was removed. If core “C” percentage was >to 70.0%, then that indicator was retained
as a Core Indicator. The remaining indicators were retained as a Supplemental Indicator.

**Liberal criteria: If the remove "x" percentage was = 20.0%, then the indicator was removed, unless the supplemental "S" percentage was >=50% for the same
indicator, thenthatindicator was retained as supplemental. If the core “C” percentage was > 50.0%, then that indicator was kept as a Core Indicator. The
remaining indicators were retained as a Supplemental Indicators.
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D. Comparison of TATFAR antimicrobial stewardship indicators to other previously developed assessments

Table 9. TATFAR indicators compared to ASP assessments in EU member states

TATFAR Core Indicators:

17 core structure and process indicators
for hospital antimicrobial stewardship
programs

Antibiotic Strategy International (ABI)

58 indicators deweloped,
10 identified as ‘minimal setof key
indicators’ (bolded)

Annual French hospital surwey
CCLIN Sud-Ouest

24 questions,

13 questions included in the national
mandatory composite indicator on
prudent use of antibiotics
mandatory(bol ded)

UK Antimicrobial Stewardship
Assessment Tool (ASAT)

82 questions, embedded scoring
No prioritization of questions

Does your facility have a formal
antimicrobial stewardship program
accountable for ensuring appropriate
antimicrobial use?

*Formal mandate for hospital multi-
disciplinary antibiotic management
team (AMT) existing

Formal mandate for AB officer existing

Does your facility have a formal
organizational structure responsible for
antimicrobial stewardship (e.g., a
multidisciplinary committee focused on
appropriate antimicrobial use, pharmacy
committee, patient safety committee or
other relevant structure)?

*AB officer or AMT member is
member of the drugs and therapeutics
committee

AMT (multi-disciplinary antibiotic
management team) meetings performed at
least bi-monthly

AB policy and progress report
disseminated to medical director

by AMT/AB officer (also to infection
control committee and drugs and
therapeutics committee)

Does your hospital hawe a local
multidisciplinary antibiotic committee?

If yes, number of meetings held last year:

Does the Trust have a written strategy
for ensuring the quality of
antimicrobial use?

Is antimicrobial stewardship addressed
within the Trust Infection Control
Strategy?

Does the DIPC have antimicrobial
stewardship included within their job
description?

Does the Trust have an antimicrobial
committee or equivalent accountable to
the IC/DT Committee?* How often
does it meet? Does it have minutes or
an action list?

Is an antimicrobial stewardship team
available at your facility (e.g., greater
than one staff member supporting
clinical decisions to ensure appropriate
antimicrobial use)?

*Bedside expert consultant advice
regarding antibiotics by
microbiologist/infectious disease
specialist/antibiotic officer on request
available on the same day

*Regular ward rounds by members of
the AMT (multi-disciplinary antibiotic
management team) performed (at least
weekly)

Is there a multidisciplinary antimicrobial
team?
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Is there a physician identified as a leader
for antimicrobial stewardship activities
at your facility?

Is there a pharmacist responsible for
ensuring antimicrobial use at your

facility?

Does your facility provide any salary
support for dedicated time for
antimicrobial stewardship activities (e.g.,
percentage of full-time equivalent (FTE)
for ensuring appropriate antimicrobial
use)?

Time resources for AMT defined

Time resources for AB officer defined

Does your hospital have one or seweral
antibiotic advisors?

If yes, specify their specialty
If yes, specify their diploma

If yes, time spentby the antibiotic advisor
in no. days / week:

What time is dedicated by the pharmacist
to antibiotic dispensation (in no. hours
per week)?

Is there a substantive AM pharmacist
postin place?

What WTE AM Pharmacy staff/500
beds is spent on antimicrobial duties?

Does your facility have the IT capability
to support the needs of the antimicrobial
stewardship activities?

Computerised antibiotic
prescription/order form/system available

Does your hospital have information
technology support for prescribing
antibiotics?

Does your hospitalhave information
technology support for pharmaceutical
analysis of antibiotic prescriptions?

Does your hospital have computerized
link between pharmacy, laboratory
and clinical wards?

Does your facility hawe facility-specific
treatment recommendations based on
local antimicrobial susceptibility to assist
with antimicrobial selection for common
clinical conditions?

Local clinical practice guidelines/ guide
for microbiologically

documented therapy available

[As abowe] updated biannually

*Local clinical practice guidelines/guide
for empirical therapy available
[As above] updated biannually

*Local clinical practice guidelines/guide
for surgical antibiotic prophylaxis
available

Are there local guidelines for antibiotic
surgical prophylaxis, endorsed by the
antibiotic committee, based on
nationally agreed guidelines?

Are there local guidelines for firstline
antibiotic treatment for main
infections, endorsed by the antibiotic
committee?

Are peer-reviewed, evidence-based,
guidelines available for treatment of
common infections?**

Are peer-reviewed, evidence-based,
surgical prophylaxis guidelines
available for the common procedures?

Is selection for the guidelines informed
by local microbiological sensitivity
patterns?
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Do AM guidelines provide guidance on
typical duration of treatment for each
indication?

Do AM guidelines provide guidance on
choice, dose, route, IV switch for each
indication as appropriate?

Does your facility have a written policy
that requires prescribers to document in
the medical record or during order entry
a dose, duration, and indication for all
antimicrobial prescriptions?

Does the AM policy stipulate that
indication should be recorded before
AMs are prescribed?

Does the AM Policy stipulate that
course length or review date is
recorded on the prescription chart at
time of prescribing?

Is it routine practice for specified
antimicrobial agents to be approved by a
physician or pharmacist in your facility
(e.g., pre-authorization)?

Special request/order form for (selected)
antimicrobial drugs available

Are there specific requirements for the
dispensation of some antibiotics?
(restricted antibiotics / controlled
dispensation)

If yes, are restricted antibiotics
dispensed for a limited duration
allowing assessmentafter 2-3 days
(prescriptions with stop-order)?

If yes, are restricted antibiotics
dispensed only if clinical information
is provided?

If yes, are restricted antibiotics
dispensed only if microbiologic
information is provided?

If yes, are restricted antibiotics
dispensed if prior approval by the
antibiotic advisor?

Is there a system for restricted access to
certain Formulary antimicrobials within
the trust?

Is there a systemfor reporting
unauthorised prescribing?
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Is there a formal procedure for a
physician, pharmacist, or other staff
member to review the appropriateness of
an antimicrobial after 48 hours from the
initial order (post-prescription review)?

Clinical audit by AB officer for evaluation
of prescribers’ Time-limited drug
delivery/automatic stop order available
compliance with streamlining drugs on
days 2-3

Does the AM Policy stipulate that
appropriate de-escalation of therapy
takes place?

Has your facility produced a cumulative
antimicrobial susceptibility report in the
past year?

Antibiotic resistance data regarding
MRSA analysed and written report
provided at least 1x/year

[As above]regarding ESBL

[As above]other than MRSA and

ESBL

Does your hospital monitor antimicrobial
resistance?

Does your facility monitor if the
indication is captured in the medical
record for all antimicrobial
prescriptions?

Is there an AM audit strategy/program?

Is compliance with AM Prescribing
Policy audited and fed back in each
specialty at leastonce a year?

Does your facility audit or review
surgical antimicrobial prophylaxis choice
and duration?

Is adherence to pertinent surgical
prophylaxis guidelines audited and fed
back in each specialty at leastonce a
year?

Are results of antimicrobial audits or
reviews communicated directly with
prescribers?

*Clinical audit of prescribers’
compliance with local clinical
guidelines/guide performed by
AMT/AB officer

*Prescriber education by personalised
interactive methods (like daily ward
rounds) performed

ABS-related formal exchange of
experiences (e.g. meeting) of

AMT with general practitioners min.
1x/year performed

AB consumption feedback to the ward at
least 1x/year

Did your hospital carried out
prescribing practice audit last year?

If yes, did you perform feedback to
prescribers?

Are incident reports of AM usage fed
back to the AM committee or other
group?
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Does your facility monitor antimicrobial
use by grams [Defined Daily Dose
(DDD)] or counts [Days of Therapy
(DOT)] of antimicrobial(s) by patients
per days?

Drug use Total annual antibacterial (ATC
J01) consumption for monitoring local
temporal trend

Annual analysis of AB consumption data
(in DDD or RDD)
-by drug class
-available on department level (i.e. by
discipline)
-available on ward level

Does your hospital monitor antibiotic
consumption expressed in number of
Defined Daily Doses (DDD) per 1000
patient-days?

Is antimicrobial consumption
monitored eg DDDs per activity?

Is antimicrobial consumption reported
to clinical specialties?

Has an annual report focused on
antimicrobial stewardship (summary
antimicrobial use and/or practices
improvement initiatives) been produced
for your facility in the past year?

AB policy plan with quantitative
objectives for performance indicators
published annually by AMT/AB officer

Prospective drug use evaluation on the
wards by AB officer at least 1
drug/annually

Did your hospital carried out
prescribing practice audit last year?

If yes, were results discussed during
an antibiotic committee?

Does the Trust board including non-
Exec directors receive an annual report
pertaining to AM stewardship?

Are incident reports of AM usage fed
back to the AM committee or other
group?

TATFAR Supplemental Indicators: structure and
process indicators for hospital antimicrobial

stewardship programs

Antibiotic Strategy International
(ABI)

58 indicators deweloped,
10 identified as ‘minimal set
of key indicators’ (bolded)

Annual French hospital survey
CCLIN Sud-Ouest

24 questions,

13 questions included in the national
mandatory composite indicator on
prudent use of antibiotics
mandatory(bol de d)

UK Antimicrobial Stewardship
Assessment Tool (ASAT)

82 questions, embedded scoring
No prioritization of questions

Does your facility have a named senior executive
officer with accountability for antimicrobial

leadership?

Is an antimicrobial stewardship team available at
your facility (e.g., greater than one staff member
supporting clinical decisionsto ensure appropriate

antimicrobial use)?
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If YES, Is an infection prewventionist or
hospital epidemiologist inwlved in
stewardship activities?

If YES, Is a microbiologist (laboratory
staff) inwlwed in stewardship activities?

Is clinical infectious disease (ID) consultation
available at your facility?

Is advice from a medical
microbiologist/ID physician available
by telephone?

Is there a physician identified as a leader for
antimicrobial stewardship activitiesat your facility?

If YES, Are stewardship duties included
in the job description and/or annual
review?

If YES, Is this physician trained in
infectious diseases, clinical microbiology
and/or antimicrobial stewardship?

Is there a pharmacist responsible for ensuring
antimicrobial use at your facility?

If YES, has this pharmacist had
specialized training in infectious disease
management or stewardship?

Does the lead AM pharmacist have > 3
years experience in this specialist role?

Does the lead AM pharmacist have a
higher qualification than first degree
(e.g. Diploma/MSc)?

Does the lead AM pharmacist have
specialist training in infection
management /antimicrobial use

Does your facility have facility-specific treatment
recommendations based on local antimicrobial
susceptibility to assist with antimicrobial selection
for common clinical conditions:

If YES, for surgical prophylaxis?
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If YES, for community-acquired
pneumonia?

If YES, for urinary tract infection

If YES to any of the clinical conditions
abowe, are these treatment
recommendations easily accessible to
prescribers on all wards (printed ‘pocket
guide’ or electronic summaries at
workstations)

Are any of the following actionsimplemented in
your facility to improve antibiotic prescribing?

Standardized criteriafor changing from
intravenous to oral antimicrobial therapy
in appropriate situations?

Guidelines/guides for iv—oral
switch available

[As above]updated biannually

Are there IV to Oral switch guidelines?

Dose optimization
(pharmacokinetics/pharmacodynamics) to
optimize the treatment of organisms with
reduced susceptibility?

Is there guidance on dosing
optimisation for AMs with a narrow
therapeutic index?

Discontinuation of specified antimicrobial
prescriptions after a pre-defined
duration?

Time-limited drug
delivery/automatic stop order
available

Does your facility measure the percentage of
antimicrobial prescriptions that are consistent
with the local treatment recommendations for
either UTI or CAP?

Did your hospital carried out
prescribing practice audit last year?

If yes, were results discussed during an
antibiotic committee?

If yes, were results discussed during an
infection control committee?

If yes, did you perform feedback to
prescribers?

Is adherence to pertinent treatment
guidelines audited in each specialty and
fed back at least once a year?

Does your facility audit or review surgical
antimicrobial prophylaxischoice and duration?
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If YES, are antimicrobial prescriptions
compliant with facility-specific guidelines
in >80% of sampled cases in your facility?
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Table 10. TATFAR indicators compared to CDC Core Elements of Hospital ASPs checKlist

TATFAR Core Indicators
(17 Questions)

CDC Checklist
(39 questions)

Does your facility have a formal antimicrobial stewardship program
accountable for ensuring appropriate antimicrobial use?

Does your facility have a formal organizational structure responsible for
antimicrobial stewardship (e.g., a multidisciplinary committee focused on
appropriate antimicrobial use, pharmacy committee, patient safety committee
or other relevant structure)?

Does your facility have a formal, written statement of support from leadership that
supportsefforts to improve antibiotic use (antibiotic stewardship)?

Is an antimicrobial stewardship team available at your facility (e.g., greater
than one staff member supporting clinical decisions to ensure appropriate
antimicrobial use)?

Does any of the staff below work with the stewardship leaders to improve antibiotic
use?

Clinicians

Infection Prevention and Healthcare Epidemiology

Quality Improvement

Microbiology (Laboratory)

Information Technology (IT)

Nursing

Is there a physician identified as a leader for antimicrobial stewardship
activities at your facility?

Is there a physician leader responsible for program outcomes of stewardship
activities at your facility?

Is there a pharmacist responsible for ensuring antimicrobial use at your
facility?

Is there a pharmacist leader responsible for working to improve antibiotic use at
your facility?

Does your facility provide any salary support for dedicated time for
antimicrobial stewardship activities (e.g., percentage of full-time equivalent
(FTE) for ensuring appropriate antimicrobial use)?

Does your facility receive any budgeted financial support for antibiotic stewardship
activities (e.g., support for salary, training, or IT support)?

Does your facility havethe IT capability to supportthe needs of the
antimicrobial stewardship activities?

Above questionsincorporates|IT

Does your facility have facility-specific treatment recommendations based on
local antimicrobial susceptibility to assist with antimicrobial selection for
common clinical conditions?

Does your facility have facility-specific treatment recommendations, based on
national guidelines and local susceptibility, to assist with antibiotic selection for
common clinical conditions?
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Does your facility have a written policy that requires prescribers to document
in the medical record or during order entry a dose, duration, and indication for
all antimicrobial prescriptions?

Does your facility havea policy that requires prescribers to document in the medical
record or during order entry a dose, duration, and indication for all antibiotic
prescriptions?

Is it routine practice for specified antimicrobial agents to be approved by a
physician or pharmacist in your facility (e.g., pre-authorization)?

Do specified antibiotic agents need to be approved by a physician or pharmacist
prior to dispensing (i.e., pre-authorization) at your facility?

Is there a formal procedure for a physician, pharmacist, or other staff member
to review the appropriateness ofan antimicrobial after 48 hours from the
initial order (post-prescription review)?

Is there a formal procedure for all clinicians to review the appropriateness ofall
antibiotics 48 hours after the initial orders (e.g. antibiotic time out)?

Has your facility produced a cumulative antimicrobial susceptibility report in
the pastyear?

Does your facility produce an antibiogram (cumulative antibiotic susceptibility
report)?

Has a current antibiogram been distributed to prescribers at your facility?

Does your facility monitor if the indication is captured in the medical record
for all antimicrobial prescriptions?

Does your stewardship program monitor adherence to a documentation policy (dose,
duration, and indication)?

Does your facility audit or review surgical antimicrobial prophylaxis choice
and duration?

Are results of antimicrobial audits or reviews communicated directly with
prescribers?

Does a physician or pharmacist review courses of therapy for specified antibiotic
agents (i.e., prospective audit with feedback) at your facility?

(No communication wording)

Does you stewardship program share facility-specific reports on antibiotic use with
prescribers?

Do prescribers ever receive direct, personalized communication abouthow they can
improve their antibiotic prescribing?

Does your stewardship program provide education to clinicians and other relevant
staff on improving antibiotic prescribing?

Does your facility monitor antimicrobial use by grams [Defined Daily Dose
(DDD)] or counts [Days of Therapy (DOT)] of antimicrobial(s) by patients per
days?

Does your facility monitor antibiotic use (consumption) at the unit and/or facility
wide level by one of the following metrics:

By counts of antibiotic(s) administered to patients per day (Days of Therapy;
DOT)?
By number of grams of antibiotics used (Defined Daily Dose, DDD)?
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By direct expenditure for antibiotics (purchasing costs)?

Has an annual report focused on antimicrobial stewardship (summary Does you stewardship program share facility-specific reports on antibiotic use with
antimicrobial use and/or practices improvement initiatives) been produced for | prescribers?

your facility in the pastyear?

TATFAR Supplemental Indicators
(16 questions)

CDC Checklist

Does your facility havea named senior executive officer with accountability for
antimicrobial leadership?

Is an antimicrobial stewardship teamavailable at your facility (e.g., greater than one

staff member supporting clinical decisionsto ensure appropriate antimicrobial use)?
If YES, Is an infection preventionist or hospital epidemiologist involved in
stewardship activities?

Does any of the staff below work with the stewardship leaders to improve
antibiotic use?

Clinicians

Infection Prevention and Healthcare Epidemiology

Quality Improvement

Microbiology (Laboratory)

Information Technology (IT)

Nursing

If YES, Is a microbiologist (laboratory staff) involved in stewardship
activities?

See above

Is clinical infectious disease (ID) consultation available at your facility?

Is there a physician identified asa leader for antimicrobial stewardship activities at
your facility?
If YES, Are stewardship duties included in the job description and/or annual
review?

If YES, Is this physiciantrained in infectious diseases, clinical microbiology
and/orantimicrobial stewardship?

Is there a pharmacist responsible for ensuring antimicrobial use at your facility?
If YES, has this pharmacist had specialized training in infectious disease
management or stewardship?

Does your facility have facility-specific treatment recommendations based on local
antimicrobial susceptibility to assist with antimicrobial selection for common clinical
conditions:

Does your facility have specific interventions in place to ensure optimal use of
antibiotics to treat the following common infections?
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If YES, for surgical prophylaxis?

If YES, for community-acquired pneumonia?

If YES, for urinary tract infection

If YES toany of theclinical conditions above, are these treatment
recommendations easily accessibleto prescribers onall wards (printed
‘pocket guide’ or electronic summaries at workstations)

Community-acquired pneumonia

Urinary tract infection

Skin and soft tissue infections

Surgical prophylaxis

Empiric treatment of Methicillin-resistant Staphylococcusaureus (MRSA)

Non-C. difficile infection (CDI) antibiotics in new cases of CDI
Culture-proven invasive (e.g., blood stream) infections
Does your stewardship program monitor compliance with one of more of the
specific interventions in place?

Are any of the following actionsimplemented in your facility to improve antibiotic
prescribing?
Standardized criteria for changing from intravenous to oral antimicrobial
therapy in appropriate situations?

Automatic changes from intravenous to oral antibiotic therapy in appropriate
situations?

Dose optimization (pharmacokinetics/pharmacodynamics) to optimize the
treatment of organisms with reduced susceptibility?

Automatic changes from intravenous to oral antibiotic therapy in appropriate
situations?

Dose adjustments in cases of organ dysfunction?

Discontinuation of specified antimicrobial prescriptions after a pre-defined
duration?

Time-sensitive automatic stop orders for specified antibiotic prescriptions?

Does your facility measure the percentage of antimicrobial prescriptions that are
consistent with the local treatment recommendations for either UTI or CAP?

Does your stewardship program monitor adherence to facility-specific
treatment recommendations?

Does your facility audit or review surgical antimicrobial prophylaxis choice and
duration?
If YES, are antimicrobial prescriptions compliant with facility-specific
guidelines in >80% of sampled cases in your facility?
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