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Abstract

Purpose of Review We describe the similarities between antimicrobial stewardship programs (ASPs) and infection preven-
tion programs (IPPs), and we discuss how these similarities lend themselves to synergy between programs. We also discuss
how the COVID-19 pandemic has generated further opportunities for future collaborations that could benefit both programs.
Recent Findings The COVID-19 pandemic has created new needs, such as real-time data and access to personnel important
to both programs, such as information technologists and infectious diseases specialists. It has also increased concerns about
rising rates of antimicrobial resistance and healthcare-associated infections, both of which overlap significantly and are key
focus areas for both ASPs and IPPs. These emergent issues have highlighted the need for enhanced program infrastructure and
new team models. The shift towards telecommunication and telework has facilitated the creation of enhanced infrastructures
for collaboration on activities ranging from data access and reporting to providing telehealth services to remote hospitals.
These enhanced infrastructures can be leveraged in future collaborative efforts between ASPs and IPPs.

Summary Collaboration between IPPs and ASPs can mitigate setbacks experienced by health systems during the current
pandemic, enhance the performance of both programs in the post-pandemic era and increase their preparedness for future
pandemic threats. As health systems plan for the post-pandemic era, they should invest in opportunities for synergy between
ASPs and IPPs highlighted during the pandemic.
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Introduction

This article is part of the Topical Collection on Healthcare Associated

Infections Antimicrobial stewardship programs (ASPs) and infection
5 Michael P. Stevens prevention programs (IPPs) are separate health system-based
michael.stevens @vcuhealth.org programs which share a goal of improving patient outcomes.

Whereas ASPs focus on optimizing antimicrobial use with a
key goal of decreasing the emergence of resistance, IPPs are
focused on reducing healthcare-associated infections (HAISs).
Preventing HAIs caused by multidrug-resistant organisms
(MDRGOs) and Clostridioides difficile infections (CDI) lies at
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antimicrobial resistance was galvanized by a Centers for Dis-
ease Control and Prevention (CDC) report in 2013 that esti-
mated the national burden of antibiotic-resistant infections
at a minimum of 2 million cases per year, with an associ-
ated cost of 20 billion dollars [3]. A subsequent CDC report
in 2019 indicated that antibiotic-resistant infections remain
on the rise, with an estimated burden exceeding 2.8 million
cases per year [4]. The initial 2013 CDC report, as well as
mounting evidence supporting the role of ASPs in combating
antimicrobial resistance, led to the development of national
policies and guidelines to guide the implementation of ASPs
[5]. The Joint Commission began mandating ASPs in hospi-
tals and health systems as of 2017 [6]. In contrast to ASPs,
IPPs are already well-established within institutions. Institu-
tions are required by the Joint Commission and Centers for
Medicare and Medicaid Services (CMS) to publicly report
certain HAIs to the National Healthcare Safety Network
(NHSN), and they have been subject to longstanding financial
penalties related to HAI metrics, as well [7]. These quality-
based reimbursement and mandatory reporting models have
provided institutions with incentives to invest in building,
expanding and supporting IPPs. While ASPs can report data
on antibiotic use and resistance metrics to the NHSN, this
is presently not mandatory. Current antibiotic use data that
can be extracted from NHSN are less directly meaningful to
front-end providers and institutional leaders than HAI-related
data output. As ASPs and IPPs have similar goals, strate-
gies and metrics, there is great potential for synergy, and an
integrated model can benefit both programs. ASPs have been
shown to be effective when implemented alongside infection
control measures such as hand hygiene, compared to when
functioning independently [2]. IPPs have also drawn ben-
efits from ASP contributions, particularly in outbreak settings
[8]. The potential for collaboration and synergy has never
been more apparent than during the current coronavirus-19
(COVID-19) pandemic [9ee]. The emergence of antimicro-
bial resistance as well as an increase in HAIs are both of
high concern given the pressures on institutions related to
the pandemic. Data exists indicating a rise in central-line
associated bloodstream infections (CLABSIs), for example
[10]. Collaboration or integration of ASPs and IPPs may be
a silver lining of the pandemic, both in terms of mitigating
the setbacks experienced by health systems during the cur-
rent pandemic and potentially enhancing the activities and
resilience of programs in the post-pandemic era.

Rationale for Collaboration

ASPs and IPPs share many similarities in terms of infra-
structure, strategies and metrics (Fig. 1) [11ee]. Oppor-
tunities for collaboration can readily be conceived from
these similarities. Support from senior institutional
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Fig.1 ASPs and IPPs overlap in their goals, infrastructure, strategies
and metrics

leadership is critical to the success of both programs.
Since IPPs typically already have regular access to sen-
ior leadership at compulsory infection control committee
meetings, these meetings can serve as a forum for ASPs
to access senior leaders and to regularly present data per-
taining to stewardship metrics to key stakeholders. Both
programs are built on a similar multidisciplinary model,
whereby each program is ideally co-led by an infectious
diseases-trained physician. Each program is also heavily
dependent on collaboration with Information Technology
(IT) and microbiology specialists, among others. Such
multidisciplinary models require dedicated professionals
with adequate training and experience in infection pre-
vention (IP) or antimicrobial stewardship (AS). Access to
Full-Time Equivalent (FTE) support commensurate with
the size and scope of the work required is a common
challenge faced by both IPPs and ASPs. Daily activi-
ties of both programs rely heavily on third party soft-
ware platforms or highly customized electronic medical
records platforms. ASPs and IPPs utilize these platforms
for data surveillance, review and reporting, and to gener-
ate line lists for targeted interventions. ASPs and IPPs
can collaborate in the use of these technology resources
to cut down on individual program costs and IT support
needs.

ASP and IPP outcome metrics are inherently linked and
often overlap. IPPs track HAIs, while ASPs track infections
associated with antibiotic use, namely infections by MDROs
and CDI. Healthcare-associated CDI, as well as infections
with certain MDROs like methicillin-resistant Staphylococ-
cus aureus, are tracked by IPPs. Both ASPs and IPPs report
to NHSN using a similar mechanism. Currently, reporting
is optional for ASPs. ASP and IPP collaboration might cut
down on duplicate efforts with data submission, analysis
and local reporting. Additionally, infectious diseases trained
physician epidemiologists (working within IPPs) often have
advanced training in data interpretation and communication;
these skills can be utilized by ASPs to improve data analysis
and reporting.
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In addition to sharing resources and personnel, there are
numerous opportunities for [IPPs and ASPs to collaborate on
activities. Data review, monitoring and reporting, as well
as interventions such as audit and feedback and healthcare
worker education, are processes that are critical to the func-
tion of both ASPs and IPPs. Integrating these activities can
reduce redundant work and make for a more efficient work-
flow for both programs. Both ASPs and IPPs cannot succeed
without influencing the behaviors of their target groups. The
overlap between the target groups of ASPs and IPPs should
serve as an incentive to join forces in order to maximize influ-
ence and impact potential and advance each other’s individ-
ual and common agendas. On the education front, ASPs and
IPPs can design combined curricula for incorporation into the
formal required education of their target groups. The imple-
mentation of a combined AS and IP curriculum targeting a
range of learners and providers has been modeled and was
shown to influence knowledge and attitudes in the short term,
setting an example of a powerful integrative effort between
ASPs and IPPs that advances the educational agendas of both
[12]. ASPs and IPPs can create joint institutional manage-
ment guidelines for areas of intersection, such as surgical
prophylaxis. Another readily apparent common goal between
ASPs and IPPs is reducing CDI. Instead of working in paral-
lel, ASPs and IPPs can work jointly to promote test steward-
ship, decrease cross-transmission and optimize system-level
antibiotic use. There is ample potential for integration on the
diagnostic front, as ASPs and IPPs often review and inter-
vene on the same diagnostic data. Timely bidirectional com-
munication of actionable test results, such as the detection
of MDROs, can allow for timely optimization of antibiotic
therapy by ASPs as well as timely implementation of appro-
priate isolation and other infection control measures by IPPs.
Integration on this front can help abort potential MDRO out-
breaks. There is a lot to be gained from integrating diagnostic
stewardship efforts (beyond those focused on Clostridioides
difficile), as well. Promoting diagnostic stewardship in the
area of urine culture testing, for example, can reduce unin-
dicated testing, reduce the number of asymptomatic bacte-
riuria cases reported to NHSN as catheter-associated urinary
tract infections (CAUTIs), and reduce the unnecessary use of
antibiotic therapy for asymptomatic bacteriuria. In a broader
context, diagnostic stewardship allows for quicker identifica-
tion (or ruling out) of a pathogen, quicker tailoring of anti-
biotic therapy to improve individual patient outcomes and
reduce adverse events, quicker institution or de-escalation
of appropriate infection prevention measures to decrease the
risk for cross-transmission of MDROs and also a decrease in
the overconsumption of isolation equipment.

A holistic integrated model that encompasses antimicro-
bial stewardship, infection prevention stewardship and diag-
nostic stewardship is exemplified in the AID stewardship
model proposed by Dik et al. [13e]. This model outlines a

standardized infection management process throughout the
patient care continuum that relies on a foundation of appro-
priate rapid microbiological diagnostics, ideally molecular
assays, the results of which should be quickly available and
utilized to develop a personalized antimicrobial treatment
plan and to detect MDROs early and implement appropriate
infection control measures in a timely fashion. Through-
out this process, antimicrobial stewards and pharmacists
continue to act on evolving microbiological data as well
as pharmacokinetic and pharmacodynamic data to further
improve and personalize the antimicrobial treatment plan
in real time, ultimately limiting inappropriate antimicro-
bial use, reducing the emergence of MDROs and reducing
adverse events. Simultaneously, infection preventionists
maintain close surveillance of MDROs and HAIs using
real-time microbiological data and react rapidly to possi-
ble MDRO cross-transmission events. Such a streamlined,
multidisciplinary process may theoretically provide higher
quality and more cost-effective patient care while facilitat-
ing optimal infection prevention within a health system,
and even across multiple health systems whose electronic
systems are integrated.

The COVID-19 Experience

IPPs and ASPs have adopted numerous new activities during
the COVID-19 pandemic, many of which are complemen-
tary, making the present an opportune time to enhance future
program collaborative efforts [9e¢]. The COVID-19 pan-
demic has had an overwhelming impact on health systems
worldwide, with more than 146.8 million confirmed cases
and more than 3.1 million deaths reported globally as of
April 26, 2021, per the World Health Organization (WHO)
[14]. The pandemic has had a disruptive effect on traditional
health system operations and has pulled multiple disciplines
into COVID-19 management efforts in an unprecedented
fashion. IPPs have had a longstanding history of being at the
core of outbreak response and pandemic preparedness. The
magnitude of this pandemic, however, has caused significant
constraints on IPPs and has created the immediate need for
a change in infrastructure to reduce duplicate efforts and
increase the efficiency of existing systems. IPPs have been
stretched thin with core activities such as outbreak investi-
gation and mitigation, case identification and isolation, test
stewardship, personal protective equipment (PPE) access
management, and communication with hospital leadership,
staff and patients. ASPs, while not traditionally included
in pandemic preparedness plans and operations, have risen
to the occasion and shown their value during the COVID-
19 pandemic [9ee, 15]. ASPs have played a key role in the
creation and maintenance of institutional COVID-19 treat-
ment guidelines, implementation of formulary restriction
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for potential COVID-19 focused therapeutics to ensure
appropriate use, managing access to investigational/repur-
posed drugs and monitoring drug shortages in response to
the rapidly changing literature (e.g. hydroxychloroquine).
ASPs have also ensured appropriate use of routine antimi-
crobials, which is crucial given the concern for widespread
broad-spectrum antibiotic use particularly in patients with
COVID-19 suspected to have bacterial superinfection [16].

The COVID-19 pandemic has not only created new activi-
ties for ASPs, but it has also created new opportunities for
close collaboration with IPPs. The COVID-19 pandemic has
been associated with a paucity of data to guide both IPPs
and ASPs optimally, especially early on, and the importance
of centralizing and unifying key messaging rapidly became
apparent. ASPs can integrate key IPP messaging for co-
dissemination with their COVID-19 treatment guidelines.
IPPs and ASPs have also collaborated with each other as
well as with practice groups within health systems to cre-
ate new reports and mechanisms for reporting in the face
of real-time data needs that have emerged during the pan-
demic. Social distancing and the move towards telework and
virtual meetings have also facilitated real-time collaboration
between ASPs and IPPs. Additionally, the increased reliance
on telehealth services has allowed resource-replete ASPs and
IPPs to collaborate on providing services to other hospitals.
While these are great opportunities, they have highlighted
the need for robust IT support, again reinforcing the poten-
tial benefit of integrating IT services and platforms for both
programs. Finally, the essential role ASPs have played in
managing COVID-19 treatment guidelines and investiga-
tional therapeutics has reinforced their value to institutional
leadership and has increased their presence and visibility at
key institutional meetings and forums alongside IPPs.

Collaboration Versus Integration

While ASPs and IPPs overlap significantly, there are certain
areas where they do not overlap. As previously outlined,
ASPs and IPPs have complimentary but not identical goals.
ASPs and IPPs, though built around similar team and leader-
ship models, have different command structures. Infection
preventionists within IPPs often report through nursing lead-
ership, while pharmacists within ASPs often report through
pharmacy service groups. ASPs and IPPs are also often
housed in different departments and different physical loca-
tions, posing somewhat of an integration barrier [17]. These
differences should be recognized and addressed as issues
that may make collaboration and integration challenging.
Although full ASP and IPP integration would require
major program restructuring in most institutions, strong con-
sideration should be made to such a “Super-team” model.
Potential benefits include synergy in the use of a cadre of
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infectious diseases trained physicians (who could ultimately
be required to have enhanced training in data analysis and
communication), a streamlined organizational structure,
enhanced leadership access, synergy with software use and
IT specialist access, synergy around data submission, inter-
pretation and reporting and ultimately the great potential for
enhanced patient outcomes.

Future Implications

The COVID-19 pandemic may have a lasting impact on how
ASPs and IPPs operate, and on their relationship with each
other. The pandemic has created major opportunities for
collaboration in communication and infrastructure enhance-
ment (Table 1). Many ASPs are now better positioned to
routinely access senior leaders. ASPs which did not enjoy
this routine access pre-pandemic can consider models via
which access can occur via routine infection control meet-
ings in collaboration with IPPs. The major switch from tra-
ditional in-person communication to technology-dependent
remote communication will likely remain embedded in
day-to-day professional work across health systems in the
post-pandemic era and will enhance the ability of ASPs and
IPPs to collaborate with each other and other stakeholders.
The infrastructure that was created for data access, reporting
and collaboration during the pandemic, though born out of
necessity, can be utilized in post-pandemic operations and
can serve as a powerful catalyst for future collaboration.

Many more opportunities for collaboration exist, starting
with centralizing access to specialists who are key to the
function of both programs (such as IT and microbiology
specialists). ASPs can also work with IPPs to refine and
enhance data tracking and reporting to the NHSN. ASPs
and IPPs can create business plans for collaborative use of
common resources such as third-party software platforms
and enhanced IT support, thus cutting down on costs for
both programs. ASPs and IPPs can also continue to collabo-
rate on patient and staff education materials and processes,
including combined curriculum development for things like
mandatory staff-wide yearly training modules.

Lastly, the pandemic has highlighted the shortage and
demand for trained professionals in infection prevention and
antimicrobial stewardship to sustain both IPPs and ASPs. A
common personnel need for both program types is access to
an infectious diseases trained physician. IPPs and ASPs can
work on developing combined models for training, recruit-
ment and retention of infectious diseases trained physicians
with specialized training in both infection prevention and
antimicrobial stewardship. ASPs and IPPs can also col-
laborate on providing bundled telehealth services to other
hospitals without access to enhanced AS and IP support,
especially within health system networks.
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Table 1 Opportunities for future collaboration between ASPs and IPPs

High-hanging fruit

Moderate-hanging fruit

Low-hanging fruit

Consider enhanced models for ID physician recruitment,

Refine and enhance data tracking and reporting by ASPs,

including NHSN reporting

Solidify plans for regular senior leadership access by ASPs in

training and certification in Hospital Epidemiology/Infection

Prevention and Antimicrobial Stewardship

collaboration with IPPs

Consider new combined ASP-IPP program models incorporat-

Create collaborative ASP-IPP business plans (e.g. adoption

Utilize infrastructure for telecommunication that was

ing streamlined command and reporting structures

of third party software platforms, enhancing access to IT

support)

enhanced during the pandemic for future ASP-IPP collabora-

tions

Collaborate on enhancing access to IT, microbiology, nursing  Collaborate on providing bundled ASP-IPP telehealth services

staff

Utilize infrastructure that was created for data access, report-

to other hospitals

ing and collaboration during the pandemic for future ASP-

IPP collaborations

Collaborate on patient and staff education

Conclusion

ASPs and IPPs have similarities in terms of goals, strate-
gies, infrastructure and metrics. The potential for synergy
has long been recognized yet underutilized. The COVID-19
pandemic has highlighted multiple opportunities for collabo-
ration between ASPs and IPPs. These opportunities should
be explored and infrastructure investment should be made
to enhance both program types in the post-pandemic setting.
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