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Abstract

Purpose of Review The purpose of this article is to critically evaluate the available litera-
ture on telehealth and antimicrobial stewardship.

Recent Findings There is limited evidence regarding the role of telehealth within the dis-
cipline of antimicrobial stewardship. A review of the available literature suggests remote
antimicrobial stewardship programs conducted via telehealth can decrease antimicrobial
consumption. A direct comparison between traditional antimicrobial stewardship programs
and remote antimicrobial stewardship programs is lacking.

Summary Telehealth is a promising tool for expanding antimicrobial stewardship, especially
in small rural or community hospitals. Trust, team, and technology, the three Ts of remote
antimicrobial stewardship derived from themes within the available literature, can serve
as a framework for developing a remote antimicrobial stewardship program.
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Introduction

Telehealth is an emerging field that has a potential
role in expanding antimicrobial stewardship to small
and critical access hospitals. This review seeks to sum-
marize the available literature on the utilization of
telehealth for providing antimicrobial stewardship.
The 2019 United States Centers for Disease Control
and Prevention (CDC) core elements for hospital anti-
biotic stewardship suggest the use of off-site or remote
Infectious Diseases (ID)-trained providers when local
resources are not available [1¢¢]. A recent report pub-
lished in the Annals of Internal Medicine found that
in 2017 roughly 80% of counties in the USA did not
have an ID physician [2]. A 2012 survey showed that
40% of Veteran’s Affairs Medical Centers with inpa-
tient care did not have full-time ID physicians on staff
[3]. Also in 2019, the Centers for Medicare and Medic-
aid Services (CMS) set a requirement for all acute-care
hospitals that utilize Medicare or Medicaid to include
antimicrobial stewardship by March 30, 2020 [4e°].
The COVID-19 pandemic has highlighted the dispar-
ity in access to ID physicians, and novel strategies
are needed to meet the demand for ID expertise. Tel-
ehealth is a potential solution to increasing ID physi-
cian access.

Additionally, the pandemic has brought telemedi-
cine to the forefront for medical providers around
the world. As of quarter three of 2020, venture capital
funding in telehealth had reached $9.4 billion USD—
already surpassing the previous annual record of $8.2
billion in 2018 [5].

The Infectious Diseases Society of America (IDSA)
published a position statement in 2019 on the role
of telehealth in the field of Infectious Diseases [6°].

Methods

They note the Health Resources Services Administra-
tion defines telehealth as “the use of electronic infor-
mation and telecommunications technologies to
support long-distance clinical healthcare, patient and
professional health-related education, public health
and health administration.” According to definitions
put forth by the IDSA, telehealth with antimicrobial
stewardship would primarily involve asynchronous
telemedicine without direct patient communication.
The IDSA supports the use of telehealth in antimi-
crobial stewardship to expand access to antimicrobial
stewardship to community hospitals [6°].

A recent systematic review examined the effectiveness
of telehealth with ID consultation demonstrating
comparable efficacy to in-person consultation based
on limited available evidence [7]. A separate review
focused more broadly on the application of telehealth
in ID practice. They demonstrated similar outcomes
in the outpatient setting for patients with HCV, HIV,
and tuberculosis, whether clinic visits were conducted
in-person or through telehealth services [8]. In 2018
Pottinger et al. provided an overview of the literature
and potential value of antimicrobial stewardship con-
ducted via telehealth. They highlighted the need for
telehealth in antimicrobial stewardship given the vast
disparity between available ID specialists and the num-
ber of hospitals. They purported that the fundamentals
of a successful stewardship program include building
trust with a remote institution through periodic face-
to-face communication [9]. To our knowledge, there
has been no comprehensive systematic review on the
role of telehealth in antimicrobial stewardship.

A systematic literature review was performed using PubMed on September
14, 2020. Search terms utilized were “Antimicrobial Stewardship” and “Tel-
ehealth” along with “Antibiotic Stewardship” and “Telehealth” and finally
“Telestewardship.” Only English language articles were included if no trans-
lation was available. There was no date range limitation, but all articles were
published between 2012 and 2020. Articles were included if they described
an antimicrobial stewardship intervention performed by an off-site team uti-
lizing telehealth capabilities such as phone calls, video conferencing, email,
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Fig. 1 Literature search results. Seventy-three initial search results were found and an additional 58 related articles were
located within the references of these initial references. Studies with horizontal arrows indicate excluded studies. Twelve

studies were included in the final analysis

electronic medical record documentation, or other methods of remote com-
munication. All references of included articles were reviewed for the relevant
search terms. Conference abstracts were excluded if outcome data could not
be determined. See Fig. 1 for the search process. Primary outcomes were
included as specified in the article or if not specified (or if multiple primary
outcomes were listed) the first listed measurable outcome was labeled as the
primary outcome,’ and all other outcomes were labeled as secondary. Study
quality was determined utilizing previously published methodology [10].
Outcomes were sorted based on antimicrobial stewardship intervention.
Examples included prospective audit and feedback (PAF), antimicrobial
restriction, IV to PO conversion, etc.

! In one study, “main topic discussed” was inferred to mean primary outcome [18].
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Results

A total of 131 articles were reviewed, and 12 met inclusion criteria
(Table 1). The quality of included studies was generally low consisting,
primarily of observational and quasi-experimental studies with only one
randomized controlled trial.

Eight studies were conducted in the USA, two in Brazil, and two in
Europe. Primary study sites were community hospitals, three included long-
term acute care hospitals, and one study was in the outpatient primary care
setting. One study examined a pediatric inpatient population [18], the
remainder focused on adults.

The most common ASP intervention was prospective audit and feedback
(PAF) included in 58% (7/12) studies.

The most common primary outcome was antimicrobial consumption
reported in 5 of the included studies [11, 13, 14, 16, 20]. Four of the five
studies demonstrated a statistically significant decrease in antimicrobial
consumption with the implementation of telehealth antimicrobial stew-
ardship [11, 13, 14, 16].

One study demonstrated a statistically significant decrease in antimi-
crobial prescriptions for upper respiratory tract infections in the outpatient
setting [17]. A separate study examined effects on compliance with local
guidelines with a statistically significant increase in the rate of adherence
[15]. One study demonstrated a significant decrease in isolation of multi-
drug resistant organisms [18]. One study found a statistically significant
decrease in hospital-acquired Clostridioides difficile infection as a second-
ary outcome [14].

A single study expressed concern the local private practice ID physician
would experience decreased financial compensation from lower consult
volume with the implementation of telestewardship and evaluated the
effect on ID consultations. They found a 40% increase in consultation fol-
lowing telehealth antimicrobial stewardship implementation [13]. Another
study examined the time commitment required to perform telestewardship
and found an average of 3.6 h per week of time from a remote ID pharmacy
resident [22].

Personnel

Of the examined studies, 83% (10/12) of telehealth antimicrobial steward-
ship programs consisted of a remote ID physician (one study utilized an
internal medicine trained associated medical director [19], and another
consisted of pharmacists [22]) and 25% (3/12) included a remote phar-
macist [14, 20, 22]. One-third (4/12) of local sites created a local ASP team
consisting of local providers, infection prevention nurses, and pharmacists
[12, 16, 17, 23]. The other two-thirds only utilized local providers com-
municating with the remote ASP team.
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Studies included between 1 and 4 remote ID physicians, 2 studies
employed ID-trained pharmacists [14, 22], with one study included phar-
macists with unspecified levels of training [20].

The size of hospitals examined ranged from 50 beds up to 2000. The
average number of remote ASP providers to hospital beds was one pro-
vider for every 234 beds. The number of full-time-equivalents dedicated
to remote antimicrobial stewardship was not routinely reported. The exact
ratio of remote ASP providers to hospital bed size is unknown although it
should be noted that only three of the eleven (27%) inpatient studies met
the goal for traditional ASP programs of 1.0-1.5 FTEs per 100 hospital beds
that has been described [24, 25]. CMS proposes a minimum of 0.10 physi-
cian FTEs along with 0.25 pharmacy FTEs for a “moderate size hospital”
(defined as 124 beds), although acknowledges that 1.0 physician FTEs and
0.5 pharmacies FTEs may be more effective [4°¢].

On average, 64.6 interventions were performed per remote provider
per month for the 9 studies where this could be determined. It should
be noted that the reporting of interventions was not standardized among
publications.

The primary modalities of communication were telephone or videoconfer-
encing along with electronic medical record documentation. Two studies
from the same author developed web-based platforms [11, 15], three com-
municated via secure email [11, 14, 15], and one via secure SMS messaging
[15].

Acceptance Rate of Recommendations

There was a wide variance in the provider acceptance rate of remote ASP
recommendations ranging from 11 to 100%. The studies with the lowest
reported compliance rates lacked face-to-face communication with the local
facility—one study relied on e-mail only communication providing a 48%
acceptance rate [14]. An 11% acceptance rate was seen when the remote ASP
personnel communicated via TheraDoc with a local pharmacist and had no
direct communication with frontline providers [22]. The remaining studies
that reported on acceptance rates included some form of face-to-face com-
munication with local providers and had acceptance rates ranging from 73
to 100%. Among the three studies that developed a local antimicrobial stew-
ardship team and provided acceptance rates, the average acceptance rate was
86.6%. Among the 5 studies that did not create a local ASP, the average was
66.5%. It is notable that the studies not employing local ASP representatives
had significantly more variance of acceptance rates and included the two
lowest acceptance rates of 11 and 48%.
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* Build rapport with local institutions through face-to-
face communication.

« Visit the local sites if possible.

*Programs which develop a local antimicrobial stewardship team
(to interface with the remote support team) are more effective.

«Infection prevention nurses, pharmacists, and physician

Tea m champions can form the core of this team at the local site.

*0.5 Pharmacy FTEs* and 0.25 ID-Physician FTEs dedicated to
remote ASP is a reasonable goal.

+0.5-1.0 pharmacy FTEs per 100 hospital beds would be ideal.

Technology
eC O O * Remote access to local electronic medical record is

essential.

* Direct methods of communication with providers
(such as telephone or video conferencing) are more
effective than passive methods (automatic alerts).

Fig. 2 The three Ts of remote antimicrobial stewardship: trust, team, and technology. *FTE, fulltime equivalent

Financial Impact

Discussion

A potential concern regarding telehealth intervention would be decreased
financial compensation related to a decrease in local ID consultation. The
one study that examined this demonstrated an increase in local consultation.
No study reported a financial loss. Three studies reported on annual anti-
microbial purchasing cost savings ranging from $13,907 to $142,630. One
study reported a $17,411 savings in total hospital charges including, $10,073
in pharmacy charges over 4 months. No study directly addressed the cost of
establishing or maintaining a telehealth ASP.

Three primary themes which emerged from the review of the available lit-
erature are described in Fig. 2. Establishing relationships and building trust
with the local institution are frequently cited as vital to success in the exam-
ined articles. Examples included visiting with the local facility on a periodic
basis, hosting grand rounds on topics regarding antimicrobial stewardship,
or monthly teleconference meetings with local stewardship champions.
Another key element in the formation of remote antimicrobial steward-
ship is the components of the team. Infectious diseases expertise is critical
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to successful antimicrobial stewardship. Recommending infectious diseases
consultation is a common ASP intervention. The one study article that men-
tioned the presence of a local ID provider prior to the implementation noted
an increase in consultation [13], while in the remaining studies the remote
ASP served as the primary medium of ID expertise.

According to data from the National Residency Matching Program for
2021, there were 365 applicants for 416 open positions in infectious dis-
eases. Although this was an increase from the year prior, a quarter of pro-
grams reported an unfilled position [26]. This suggests an increase in the ID
workforce is not on the immediate horizon and novel strategies are needed
to meet ID expertise for stewardship staffing requirements. Telestewardship
is well positioned to meet these needs by extending available ID expertise.
When on-site ID consultation is not available, access to remote ID-trained
physicians in conjunction with local antimicrobial stewardship champions
would greatly facilitate the work of a telestewardship program.

Although additional data are required to establish with certainly, there
is a signal suggesting the formation of a local ASP team is associated with
a greater acceptance rate of remote ASP team recommendations. According
to the National Antimicrobial Stewardship Task Force, a study of the time
required to complete various ASP activities within 12 VAMCs suggested a
minimum or 0.25 ID physician full-time equivalents (FTEs) and 0.5 phar-
macy FTEs dedicated to an ASP regardless of hospital size with a goal of 1.0
ID-trained pharmacy FTEs per 100 patient beds for a robust ASP. It should
be noted that only 21% of their facilities had more than one pharmacy FTE
dedicated to ASP despite 8 of the facilities having 200 or more beds [24]. A
separate study examining a survey of 244 US institutions found that institu-
tions employing less than 0.5 dedicated FTEs to antimicrobial stewardship
were less likely to be able to perform the most effective ASP activities such as
prospective audit and feedback. They also demonstrated a 1.5-fold increase
in achieving primary outcomes measures such as cost savings, decreased anti-
microbial consumption, or decreased multi-drug resistant organisms per each
0.5 pharmacies FTEs dedicated to ASP. They proposed a minimum of 1.0
pharmacy FTEs with 0.5 physician FTEs with roughly 1 additional pharmacy
FTE per 500 beds [25]. Although there is no specific guidance for telesteward-
ship, these FTE targets are reasonable goals for a remote ASP.

Certain technological capabilities are required to conduct antimicrobial
stewardship via telehealth. According to publicly released statements from the
CMS, telehealth encounters have increased by 2600% in 2020 compared to
2019 [27]. This suggests a potential increase in telehealth capabilities devel-
oped during the COVID-19 pandemic that could be utilized for telesteward-
ship activities post-pandemic.

Several limitations were noted in the included studies. For the study with
the lowest acceptance rate [22], it is conceivable that this may have been
related to the reluctance of the local clinical pharmacist to accept recom-
mendations from a pharmacy resident. Robust telestewardship models ideally
would include services provided by ID-trained pharmacists and physicians;
any learners involved ideally would be precepted by staff clinicians. Although
several studies commented on cost savings, the direct cost of establishing the
remote antimicrobial stewardship programs was not discussed.
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The lack of direct comparison between remote antimicrobial stewardship
and traditional antimicrobial stewardship programs is notable and is a key
target for future research.

Conclusion

Telehealth is a rapidly expanding field and antimicrobial stewardship pro-
grams are well-positioned to take advantage of this growing technology. Data
in the existing literature are not robust but suggest facilitators include local
antimicrobial stewardship champions as well as access to infectious diseases
consultants (either locally or via telehealth services). More research is needed
to fully characterize the role of telehealth in antimicrobial stewardship, but
existing data suggest this may be a promising mechanism to support hospitals
that cannot create robust local programs.
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