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Background. 'The majority of antimicrobial use occurs in the ambulatory setting. Antimicrobial stewardship programs (ASPs)
are effective in improving appropriate prescribing and are now required by accreditation bodies.

Methods.
Vizient member hospitals with ambulatory healthcare settings and serves as a benchmark for stewardship strategies related to pro-
gram effectiveness.

Results. One hundred twenty-nine survey responses from a variety of institution types across 44 states were received. Survey
respondents reported a fully functioning ASP in 7% (9 of 129) of ambulatory practices compared with 88% (114 of 129) of inpatient
institutions. Effectiveness in at least 1 antibiotic use-related outcome (ie, utilization, resistance, Clostridioides difficile infection, or
cost) in the past 2 years was reported in 18% (18 of 100) of ambulatory and 84% (103 of 123) of inpatient ASPs. Characteristics of
ambulatory ASPs demonstrating effectiveness were institution guidelines (89%, 16 of 18), rapid diagnostic testing for respiratory vir-
uses or group A Streptococcus (89% 16 of 18), outpatient antibiograms (78% 14 of 18), and dedicated pharmacist support (72%, 13 of
18). Ambulatory ASP effectiveness was shown to increase as programs met more of the Centers for Disease Control and Prevention
(CDC) Core Elements of Outpatient Antimicrobial Stewardship (P < .001).

Conclusions. Antimicrobial stewardship programs are needed in the ambulatory setting, but they are not common. Currently,
few ambulatory ASPs in this survey self-identify as fully functioning. The CDC Core Elements of antimicrobial stewardship should

This was a cross-sectional, multicenter survey describing the current state of ambulatory ASPs in a national cohort of

remain foundational for ASP development and expansion.
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Antimicrobial resistance is an ongoing public health concern
driven by antibiotic overuse across the care continuum [1]. It
has been estimated that 80%-90% of all antibiotic use in hu-
mans occurs in the ambulatory setting [2, 3]. In 2016, there
were 270.2 million outpatient antibiotic prescriptions written in
the United States, surmounting to 5 prescriptions per 6 people,
as reported by the Centers for Disease Control and Prevention
(CDC) [4]. Furthermore, data suggest that 30%-52% of outpa-
tient antibiotic prescriptions are unnecessary [5, 6]. This exces-
sive use of antibiotics has been described as a primary cause
of resistance and leads to adverse events such as secondary
Clostridioides difficile infections [7-10].
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With such data indicating the possible overuse and misuse
of antibiotics, it is essential to evaluate and implement effec-
tive stewardship practices. Although antimicrobial steward-
ship programs (ASPs) vary in characteristics, they have been
shown to be beneficial in the inpatient setting, and, although
less common, ASPs in ambulatory settings have also been
shown to improve antibiotic therapy selection and minimize
inappropriate use of antibiotics [11-14]. As a result, The Joint
Commission has published new standards for ASPs in the am-
bulatory setting effective January 2020 [15]. The CDC Core
Elements of Antimicrobial Stewardship along with the Quality
Innovation Network-Quality Improvement Organization
(QIN-QIO) Field Guide help to provide guidance for steward-
ship programs in the ambulatory setting [16, 17]. Despite these
resources, compared with inpatient ASPs, there are no recom-
mendations regarding priority interventions for ambulatory
ASP program success. Ambulatory antimicrobial stewardship
remains generally uncharted, and detailed information on the
current state of practice across the country is lacking.

Due to the high rates of unnecessary and inappropriate anti-
biotic use along with new regulatory requirements, it is prudent
to assess ASP strategies currently established in the ambulatory
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setting. This study reports survey findings from a national co-
hort describing the current state of ambulatory ASPs and pro-
vides a benchmark of strategies leading to reported effectiveness
in ambulatory ASPs.

METHODS

Survey

This was a cross-sectional survey of the Vizient network and as-
sociated provider care practices, characterizing the current state
of ambulatory ASPs nationally. In addition, survey respondents
were asked to compare their ambulatory ASP to their inpa-
tient ASP where applicable. Vizient, Inc. is the largest member-
driven, healthcare performance improvement company in the
United States that encompasses more than 3200 acute care hos-
pitals, and service to 95% of US academic medical centers, and
more than 20% of the nation’s ambulatory market. The survey
was sent to pharmacy directors, antimicrobial stewardship list-
serv, and ambulatory/outpatient pharmacy listserv, and phar-
macy contacts in the community-based network were invited
to participate regardless of presence of any ASP. Incomplete or
duplicate surveys were excluded.

The Institutional Review Board-approved electronic survey
comprised 51 questions and was distributed to participants
via email. Questions were designed to capture participant
demographics, volume metrics, presence of stewardship pro-
gram, compliance with CDC Core Elements of Outpatient
Antimicrobial Stewardship, and components of ambula-
tory stewardship (Qualtrics, Provo, UT) (see Supplementary
Appendix). Participants answering on behalf of health systems
were directed to respond to questions based on the majority of
their practice sites, when applicable. Survey responses were col-
lected from September 19 to October 18, 2019 with 2 reminders
sent via email.

Definitions

Presence of ASPs were classified by respondents in 4 categories
that include fully functional, in development, no program but
considering a small project, or no program with no plans to de-
velop one. Fully function was defined as stewardship activities
at multiple ambulatory locations and/or for multiple diagnoses,
whereas programs in development were those providing stew-
ardship activities to 1 ambulatory location and/or 1 diagnosis.
Stewardship interventions (eg, written justification in med-
ical record, prescriber-level audit feedback, communication
training) were all defined and grouped (ie, commitment, action
and policy, tracking and reporting, education) according to the
2016 CDC Core Elements of Outpatient Antibiotic Stewardship
[16]. Antimicrobial stewardship program effectiveness was
defined as self-reported achievement in at least one of the fol-
lowing areas within the past 2 years: (1) cost savings or cost
avoidance related to antimicrobials; (2) decreased antimicrobial

utilization; (3) decreased C difficile infection; (4) decreased rate
of drug-resistant organisms [18]. For additional survey defin-
itions, see Supplementary Appendix.

Analysis

Data were analyzed using statistical software, Stata (ver-
sion 13.1; StataCorp LLC, College Station, TX). Participant
survey responses were summarized using descriptive statis-
tics. Inferential group comparisons were analyzed using x> or
Fisher’s exact test for nominal data, as appropriate, and the
Mann-Whitney U test for continuous non-parametric data.
Kruskal-Wallis testing was used for ranked data. Statistical sig-
nificance was defined as P < .05.

RESULTS

Demographics

Surveys were sent to 1662 individuals, and 172 (10.3%) re-
sponses were received. Forty-three responses were excluded
(7 redundant and 36 incomplete) leaving 129 included sur-
veys. Respondents represented a variety of institution
types and were geographically distributed across 44 states
(Table 1). A majority of respondents answered on behalf of a
health system and identified an affiliation with an academic
medical center.

Characteristics of ambulatory and inpatient ASPs are de-
scribed in Table 2. Ambulatory ASPs were reported as fully
functional in 7% (9 of 129) of surveys compared with 88%
(114 of 129) in the inpatient setting. Most respondents, 78%
(100 of 129), expressed an interest in or current develop-
ment of an ambulatory ASP, and 53% (68 of 129) of programs

Table 1. Characteristics of Survey Participants®

Characteristics N =129

Location
South 39 (30.2)
Midwest 37 (28.6)
Northeast 27 (20.9)
West 26 (20.5)

Answering on behalf of a health system 68 (52.7)

Institution types®
Academic medical center 76 (68.9)
Ambulatory care/outpatient clinic 61 (47.3)
Medium sized community hospital (100-300 beds) 36 (279)
Large community hospital (>300 beds) 34 (26.4)
Children’s hospital 28(21.7)
Critical access hospital 22 (17.1)
Behavioral health facility 20 (15.5)
Small sized community hospital (<100 beds) 17 (13.2)
Long-term acute care facility 16 (12.4)
Freestanding oncology hospital 6 (4.7)

All data reported as n (%).

PMultiple selections possible when answering for health system.

2 o OFID « Eudyetal


http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofaa513#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofaa513#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofaa513#supplementary-data

Table 2. Comparison of Ambulatory and Inpatient Stewardship Programs®

Characteristics

Ambulatory N = 129 Inpatient N = 129

Description of Program
Fully functional
In development
No program, considering small project
No program, no current plans to develop one
Dedicated Support
Pharmacist
Informatics technology
Physician
Infection preventionist
Administrative
Microbiologist
Core Element: Commitment
Commitment posters
Ambulatory stewardship is an institutional priority
Core Element: Action and Policy
Institution-specific treatment guidelines
Cascade reporting
Set at least 1 annual goal
Electronic decision support
Provider incentives
Healthcare Effectiveness Data and Information Set
Required antimicrobial indications
Wiritten accountable justification
Core Element: Tracking and Reporting
Antibiogram
Per-visit antibiotic prescription rates per diagnosis
Prescriber-level audit and feedback
Providerlevel prescribing data
Special project outcomes
Prescribing rates
Progress on annual goals
Clostridioides difficile infection
Drug-resistant organisms
Antibiotic days of therapy
Pediatric-specific data
Purchasing costs
Antibiotic length of therapy
Daily defined doses
Core Element: Education
Patient education materials
Communication training
Symptomatic prescribing pad

9(7) 114 (88)
47 (36) 12 (9)
53 (41) 101
20 (16) 2(2)
53 (41) 115 (89)
47 (36) 82 (64)
45 (35) 109 (85)
44 (34) 88 (68)
36 (28) 50 (39)
22 (17) 93 (72)
74 (57) -
44 (34) 35(27)
68 (53) -

77 (60) 112 (87)
58 (45) 112 (87)
40 (31) 69 (54)
27 (21) 105 (81)
18 (14) 81 (63)
14 (1) 22 (17)
13 (10) 16 (12)
13 (10) 82 (64)

8 (6) 32 (25)
72 (56) 116 (90)
59 (46) 106 (82)
19 (15) 6 (5)
18 (14) 72 (56)
14 (1) 22 (17)
14 (1) 69 (53)
14 (1) 22 (17)
10 (8) 75 (58)

5 (4) 101 (78)

5 (4) 90 (70)

3(2) 96 (74)

2(2) 25 (19)

2(2) 77 (60)

2(2) 17 (13)

0 17 (13)
43 (33) 67 (52)
37 (29) 56 (43)
21 (16) 42 (33)
13 (10) 3(2)

?All data reported as n (%).

reported that ambulatory antimicrobial stewardship was
a priority for their institution. The established duration of
ASPs differed between ambulatory and inpatient programs
with more ambulatory ASPs developed within the last year
at 22% (29 of 129), whereas more inpatient ASPs were es-
tablished for greater than 7 years at 44% (57 of 129). The
minority of respondents noted somewhat (16%) or strongly
(4%) agreed that financial resources were adequate for ambu-
latory ASP compared with inpatient ASP where 44% some-
what and 17% strongly agreed.

Antimicrobial Stewardship Program Characteristics and Core Elements

Commitment to ambulatory stewardship was present in 57%
of programs as exhibited by the identification of ambulatory
stewardship as an institutional priority. Institutional priority
included programs with an approved statement of commit-
ment from executive leadership, ambulatory stewardship-
related duties in position descriptions, or the appointment
of a single leader to direct stewardship activities. The most
common stewardship personnel in both settings were phar-
macists at 41% (53 of 129) in ambulatory programs and 89%
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(115 of 129) in inpatient programs. This was closely followed
by informatics support at 37% (48 of 129) and physician sup-
port at 35% (45 of 129) in ambulatory programs. For tech-
nology support, electronic health record (EHR) systems were
used in 98% (127 of 129) of all ASPs, and the majority (82%)
reported capabilities for sharing information between inpa-
tient and ambulatory sites. Technology add-ons were only
present in 13% (17 of 129) of ambulatory programs. The pri-
mary add-on technology for both ambulatory and inpatient
ASPs was the use of Epic ASP Module at 5% (6 of 129) and
30% (39 of 129), respectively.

Broadly assessing ASP actions, inpatient programs con-
sistently used more components than ambulatory programs
(Table 2). The use of institution-specific treatment guide-
lines was the most common stewardship action in both am-
bulatory and inpatient programs (45% vs 87%, respectively).
Ambulatory treatment guidelines targeted urinary tract infec-
tions at 21% (27 of 129), pharyngitis at 19% (25 of 129), sinus-
itis at 19% (25 of 129), and otitis at 16% (20 of 129). Second
to treatment guidelines, cascade antimicrobial susceptibility
testing reporting and the use of annual goals were reported in
31% and 21% of ambulatory ASPs, respectively. Microbiological
testing support was most commonly seen with the use of rapid
diagnostic testing (RDT) for respiratory viruses (59%), group
A Streptococcus (62%), and blood cultures (40%) in ambulatory
programs. Overall, stewardship actions less commonly reported
included the use of EHR clinical decision support, provider in-
centives, antimicrobial indications, and written accountable
justifications.

Antimicrobial tracking and reporting was less frequently used
in the ambulatory setting with the exception of antibiograms,
which were reported in 46% (59 of 129) of programs (Table 2).
Additional reporting included per-visit antibiotic prescription
rates for a particular diagnosis (ie, bronchitis, upper respiratory
tract infection, and sinusitis) at 15% (19 of 129). Comparatively
in the inpatient setting, almost all programs (90%) reported a
component of tracking and reporting.

Education was a component of 33% of ambulatory ASPs and
was primarily in the form of patient education materials (29%).
Other described methods of education included communica-
tion training (16%) and the use of symptomatic prescribing
pads (10%).

Antimicrobial Stewardship Program Outcomes

Only ASPs who reported measuring antimicrobial utiliza-
tion, cost, resistance, and/or C difficile infections in the past
2 years were included in the effectiveness assessment (ambu-
latory programs = 100, inpatient programs = 123). Overall,
self-reported effectiveness was less common in the ambulatory
setting at 18% (18 of 100) compared with 84% (103 of 124) of in-
patient ASPs (Table 3). For both ambulatory and inpatient ASPs,

Table 3. Self-Reported Program Effectiveness®

Type of Effectiveness Reported Ambulatory Inpatient

Effectiveness reported 18/100 (18)°  103/123 (84)°
Decreased antimicrobial utilization 17/18 (94) 90/103 (87)
Antimicrobial cost savings 4/18 (22) 87/103 (84)
Decreased Clostridioides difficile infection 3/18 (17) 67/103 (65)
Decreased antimicrobial resistance 2/18 (11) 38/103 (37)

All data reported as n (%).

Denominator includes programs who answered as tracking effectiveness.

effectiveness was most commonly reported as demonstrating
decreased antibiotic utilization at 94% (17 of 18) and 87% (90
of 103), respectively. Decreases in antimicrobial resistance was
the lowest reported measure of effectiveness for both ambula-
tory and inpatient ASPs (2 of 18 [11%] versus 38 of 103 [37%],
respectively).

The ASP activities most commonly present in ambulatory
programs that reported effectiveness included institutional
guidelines, RDT for respiratory viruses, and RDT of group
A Streptococcus (Figure 1). The 2 most common personnel sup-
port types in effective ambulatory ASPs were pharmacist at 72%
(13 of 18) and informatics at 67% (12 of 18).

The relationship between the number of CDC Core Elements
of Outpatient Antimicrobial Stewardship implemented and
measured effectiveness is shown in Figure 2. For ASPs meeting
only one Core Element, zero programs reported effective-
ness compared with 59% when all 4 Core Elements were met
(P <.001).

DISCUSSION

This national survey found that a minority of institutions re-
ported a fully functional ambulatory ASP with only 13 institu-
tions reporting they met all 4 CDC core elements of outpatient
stewardship. A vast majority (78%) expressed an interest in or
current development of an ambulatory ASP, whereas only 20%
reported having adequate financial resources. Furthermore, re-
sults show inpatient stewardship programs to be more prevalent
and consistently use more stewardship activities compared with
ambulatory ASPs. This finding aligns with the higher rates of
effectiveness seen in inpatient ASPs when compared with am-
bulatory ASPs. More importantly, the longer duration of ASPs
and higher frequency of tracking and reporting in the inpatient
setting likely had a significant contribution on this difference.
The intent of this research is to serve as a benchmark to those
ambulatory ASPs in development and provide a framework
for stewardship activities that are commonly seen in effective
programs.

The reporting of stewardship characteristics commonly seen
in effective programs may help to guide institutions who are cur-
rently in development of ambulatory ASPs. Rapid diagnostics
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Figure 1.
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Characteristics and activities of ambulatory antimicrobial stewardship programs based on program effectiveness. Percentages calculated as presence of charac-

teristic with programs demonstrating effectiveness (n = 18) or within programs not demonstrating effectiveness (n = 82). Excludes those programs not tracking effectiveness

(n=29). RDT, rapid diagnostic testing.

for group A Streptococcus and respiratory viruses, antibiograms,
and institutional-specific guidelines were common in programs
who reported effectiveness, suggesting possible target areas
for ASPs in development. Use of RDT to improve diagnosis of
group A Streptococcus or respiratory virus infections during an
ambulatory office visit can assist with antibiotic selection and
make a large impact given the high rates of inappropriate or un-
necessary antibiotic prescriptions for these disease states [5, 6,
19-21]. Adopting these tests requires economic commitment,
electronic medical record integration, personnel training, col-
laboration with microbiology, and prescriber support, which
may pose road blocks to quick implementation [22]. However,
for institutions who currently use these tests in their inpatient
setting, expansion to ambulatory sites may be a logical first step

to ambulatory ASP development. Effective ambulatory ASPs in
this survey often incorporated institutional guidelines for uri-
nary tract infections and otitis, providing additional conditions
to target. Previous literature has also suggested that pursuing
ASP activities for these disease states may improve antimicro-
bial therapy [23, 24]. More research is needed to guide effec-
tive ambulatory antimicrobial stewardship interventions. In
addition, research into the sustainability of these intervention
is desperately needed given the dearth of resources in this area.

Although we identify high-priority areas for ambulatory
ASPs, it is important to note that successful ASPs are multi-
faceted, as seen with our survey respondents reporting greater
rates of effectiveness as more CDC Core Elements of Outpatient
Antimicrobial Stewardship are met [16, 25, 26]. Likewise,

Percent of programs

20%

10% 21%

0% =

—

2

Number of Core Elements

1 Meeting core element

59%

21%

22%

3 4

e Fflectiveness

Figure 2. Centers for Disease Control and Prevention (CDC) Core Elements for ambulatory stewardship and reported effectiveness. Relationship between ambulatory anti-

microbial stewardship programs meeting core elements and reporting effectiveness.
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March-Lépez et al [25] report that a multilayered outpatient
study using interventions in line with the CDC Core Elements
resulted in a 17% reduction in overall antibiotic utilization.
A key component of this success was dependent on the per-
sonnel support provided to the ASP. In our survey, in ambu-
latory programs that demonstrated effectiveness, 72% had
pharmacist support and 67% had informatics support. This
integral role of pharmacist support and technology add-ons
on ASP effectiveness is essential given the high (98%) preva-
lence of EHRs and has also been described in the acute-care
setting [18, 27]. More importantly, physician support was more
common in the inpatient setting as were overall rates of effec-
tiveness. Although studies have evaluated physician and phar-
macist full-time equivalent (FTE) support and effectiveness in
inpatient ASPs, information is lacking in the ambulatory setting
[18]. Further evaluation of FTE support in the ambulatory ASPs
is warranted.

This study was not without limitations. First, the use of
Vizient-affiliated institutions and low response rates may have
resulted in selection bias and overestimated the actual cur-
rent state of ambulatory ASP. However, the survey respond-
ents comprised of a variety of institutional types and were well
represented geographically from 44 states. Second, the use of
self-reported effectiveness and lack of standardization for de-
gree of effectiveness seen by ASPs may have led to an over- or
underreporting of outcomes. In addition, although these defin-
itions have been previously used in studies to demonstrate in-
patient antimicrobial stewardship effectiveness, it is unknown
whether all components are applicable to outpatient ASP effec-
tiveness [18]. The survey did not capture other additional infec-
tion control or hospital-related interventions that may impact
rates of C difficile infection and multidrug-resistant infections.
Finally, a large percentage of participants answered on behalf
of a health system and were directed to answer questions based
on the practice at the majority of their affiliated sites. This may
make it difficult to apply the results of our study to all institu-
tion types. In light of new regulatory requirements and need
for ambulatory antimicrobial stewardship, future assessments
to evaluate this evolving field will be informative. Assessing
more discrete markers of program effectiveness in future sur-
veys may be beneficial because programs that are currently in
development will have more time to drive change in antimicro-
bial utilization.

CONCLUSIONS

In summary, this study serves as a benchmark to ambulatory
antimicrobial stewardship that has been largely undescribed,
demonstrates the importance of a multifaceted program on
success, and provides stewardship areas of focus for institutions
with ambulatory ASPs currently in development.
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