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Abstract: Antimicrobial stewardship programs have been associated with numerous impacts on
medical practice including reductions in costs, antimicrobial resistance, and adverse events. While
antimicrobial stewardship is now considered an essential element of medical practice, the under-
standings of the value of antimicrobial stewardship among medical practitioners vary. Additionally,
non-physician practitioners are regularly left out of antimicrobial stewardship interventions targeting
antimicrobial decision-making. Here, we contribute the perspective from resident physicians and
specialists in pharmacy regarding their involvement in antimicrobial prescribing. Notably, our semi-
structured interviews with 10 residents and pharmacy specialists described their limited autonomy
in the clinical setting. However, the participants regularly worked alongside primary antimicrobial
decision-makers and described feeling pressure to overtreat to be safe. The clear rationales and moti-
vations associated with antimicrobial prescribing have a noticeable impact on physicians in training
and non-physician practitioners, and as such, we argue that antimicrobial stewardship interventions
targeting primary antimicrobial decision-makers are missing an opportunity to address the breadth
of antimicrobial prescribing culture. By looking at the perspectives and rationales of physicians in
training and non-physician practitioners, we can see evidence that the act of antimicrobial prescribing
is impacted by individuals on all levels of the hierarchies present in medical practice.

Keywords: antimicrobial stewardship; antimicrobial prescribing; practitioner behavior

1. Introduction

The World Health Organization (WHO) and Centers for Disease Control and Preven-
tion (CDC) have identified antimicrobial resistance (AMR) as a multifaceted challenge
existing across multiple domains [1,2]. Acknowledging the importance of AMR strategies
to combat growing resistance shows that antimicrobial stewardship programs have the
potential to reduce costs and improve patient outcomes as well as reduce antimicrobial
resistance [3]. Antimicrobial stewardship is now a required element for hospitals in the
United States which accept funding from the Centers for Medicare and Medicaid Ser-
vices (CMS) and is gaining recognition globally as a necessary means of intervening in
antimicrobial use patterns.

Following the formal recognition of antimicrobial stewardship programs in the United
States, interest and investment in antimicrobial use and stewardship have risen dramat-
ically [4]. However, the ideal antimicrobial stewardship program structure has not been
established. Researchers have shown that antimicrobial stewardship interventions tend
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to focus on changing the behavior of physicians [5,6], yet providing opportunities for
pharmacists [7] and nurses [8] to be involved in antimicrobial stewardship is increasingly
supported in the literature. Resident physicians and pharmacists, both of whom perform
vital functions for the everyday care of hospitalized patients, can sometimes be left out
of the fold on antimicrobial stewardship matters. Though they traditionally do not act as
the primary decision-makers, residents and pharmacists are well positioned to assist with
optimization of antimicrobials prescribed and administered in hospital settings.

Our main objective in this study was to assess both daily practices related to an-
timicrobial prescribing and levels of awareness regarding the mandate of antimicrobial
stewardship to utilize antimicrobials with care within pharmacist and resident groups at
institutions where neither is a primary decision-maker for antimicrobial use. Our intention
was to use this assessment to advance the understanding of the current perceived role
of these groups in antimicrobial stewardship in the United States and to demonstrate
how they may be employed more effectively in this capacity. We used a qualitative ap-
proach involving semi-structured interviewing to assess how practitioners with limited
decision-making power saw their engagement on the themes of antimicrobial prescribing
and antimicrobial stewardship. We furthermore chose to focus on the perspectives of
residents and pharmacists working in intensive care units (ICUs) to highlight spaces of the
hospital where complex patients are regularly cared for by multiple teams necessitating
collaboration [9]. In context of our findings, we discuss the potential reasons underlying a
potential lack of explicit involvement of residents and specialized pharmacy practitioners
in antimicrobial stewardship.

2. Materials and Methods
2.1. Study Location and Participants

Study participants included pharmacists and residents working in a 1032-bed, aca-
demic medical center located in Cleveland, Ohio. Given the size and range of expertise at
this location, this facility allowed the study to center around similarly ranked practitioners
in multiple ICU spaces within the same institution. The pharmacists included in the study
were pharmacy specialists from the medical ICU, trauma-surgical ICU, cardiothoracic ICU,
cardiac ICU, and neuro ICU. The residents included anesthesia and critical care residents
rotating within the trauma-surgical ICU and cardiothoracic ICU during the study period.
The targeted pharmacy and residency groups were not trained specialists in infectious dis-
eases. There are 84 staff and specialty pharmacists working at the site, including 5 specialty
pharmacists based in ICUs at the time of the study. There are 55 physicians in the residency
program for anesthesia and critical care working at the site, including 24 residents who
are typically rotating in ICUs. This site is unique within its geographic region and the
following results and conclusions are most fitting for this site.

2.2. Methodology

The study was designed by an interdisciplinary research team comprising an infec-
tious diseases specialist (L.H.), a medical anthropologist (K.R.), and a research assistant
with training in anthropology (K.U.). A qualitative approach based on ethnographic
methods [10] was selected with the intention of the study to uncover perspectives and
understandings of physicians in training and practicing pharmacists. In the United States,
though hospitals are required by CMS to implement an antimicrobial stewardship program,
no specific conditions for these programs are stipulated at the time of this writing. At this
study location, following CDC guidance, the antimicrobial stewardship program performs
a wide range of services, though most physicians in training may not often have direct
exposure to the antimicrobial stewardship team. On the other hand, pharmacists typically
interact with antimicrobial stewardship team members regularly. Thus, the study team
approached the creation of the semi-structured interview guide by blending questions on
the existing antimicrobial stewardship approach at the national level with local contextual
factors as identified by study team members based on experience and a short period of
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observation and discussion. The development of the semi-structured interview guide
spanned multiple weeks and was designed to be administered during in-person, one-on-
one meetings with a member of the study personnel. The semi-structured interview was
designed to be administered in English and take approximately 45–60 min to complete.

2.3. Sampling Procedure

A participant list was identified based on role and availability [10]. Work in ICU
settings was essential for inclusion in this study. All anesthesia and critical-care residents
rotating through the trauma-surgical or cardiothoracic ICUs during June–August 2021
were eligible (N = 24), as were all specialty pharmacists assigned to any ICU during the
study period (N = 5). Residents who were not scheduled to work in the ICUs or who
were starting their positions during the study period were ineligible. Directors of the ICUs
sent an introductory email to all trainees, alerting them to the possibility that they would
be invited to join the study. We then recruited participants using email to introduce the
study personnel and detail the requested time involved with participation. Follow-up
emails were sent one week after the initial invitation. Pharmacists were invited by email
directly by the study team. In consideration of the ongoing COVID-19 pandemic, and in
agreement with directors of the ICUs, a strategic decision of intentionally limiting follow-
up emails was made. Additionally, a cutoff for the study team was established stating
that recruitment would end after data saturation to avoid informational redundancy [11].
Thus, after the study team reached five participants in both the resident and pharmacist
categories, recruitment was stopped. As we considered the data to be well-saturated with
multiple interrelated themes and rich participant description [12] from lengthy interviews,
we found no further need to interfere with ICU practice. This method is consistent with
conduct of ethnography in medical settings [13].

2.4. Ethical Approvals

Ethical approval was obtained from the Institutional Review Board of the participating
site (STUDY20210124). Letters of support were obtained from the ICU and pharmacy
directors for their approval to include their residents and specialty pharmacists prior to the
start of the study. Permission to conduct the study was granted prior to any recruitment
efforts on behalf of the study team.

Prior to the start of each interview, an information sheet was read to the participant
containing a detailed description of the study approval, team members, and aims. Partici-
pants were informed of any benefits and risks associated with the study. The participants
were further informed about their right to stop the interview and withdraw from the
study at any point. The study team explained the necessity of maintaining confidentiality,
anonymity, and voluntarism throughout the research. Verbal informed consent was sought
and obtained on the voice recording of the interview.

2.5. Analysis

The voice recording of each interview was transcribed by study personnel (K.U.).
Transcripts of recorded interviews were read separately by two members of the study team
(K.U. and K.R.). Separate lists of potential themes were developed based on an initial
read-through. K.U. and K.R. compared lists and solidified initial themes to begin formal
qualitative coding. As the initial themes guided qualitative coding analysis [14] using
the software NVivo (QSR International (Burlington, MA, USA), accessed in 2021), themes
were adjusted and expanded as needed. The focus of this analysis period was to identify
key words and frequently used adjectives related to the study topics of antimicrobial
stewardship, antimicrobial prescribing, and social dynamics in the ICU. Word frequencies
and guided searches based on the initial list of themes were conducted and used to narrow
down the focus of the participant responses. The creation of codes gave preference to
locally significant terms and descriptors as the study team intended to prioritize an emic
approach to understanding local culture.
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3. Results

Ten in-depth semi-structured interviews were conducted between June and August 2021
with five resident physicians and all five of the institution’s ICU specialty pharmacists. Inter-
view length ranged from 28 min to 58 min with an average length of 48 min. The physician
participants in the study came from the following years in their residency program: year
1 (N = 1), year 2 (N = 3), and year 3 (N = 1). The pharmacy participants worked across
multiple ICUs but each specialized in one or more of the following ICUs: medical ICU,
trauma-surgical ICU, cardiac ICU, and neuro ICU. All participants performed daily work
in ICUs throughout the duration of the study and had regular interactions with patients
and other practitioners regarding antimicrobial therapies.

3.1. Limited Autonomy

Residents and pharmacists involved in the study characterized their roles within the
hospital hierarchy as providing assistance to attending physicians for individual patient
cases. As summarized in Table 1, a common theme that emerged was a sense of limited
autonomy. Residents noted that their role involved doing “whatever the attending says”.
The principal decision-makers related to antimicrobials were seen to be the attending
physicians, who might “dictate” or “make the final call” for patient care. Similarly, phar-
macists acknowledged their role as one of consultation on patient cases. Pharmacist 2
stated, “[The physicians] are ultimately responsible.” Neither residents nor pharmacists
were under the impression that they had a meaningful level of autonomy over patient cases
or antimicrobial decision-making.

At the same time, the pharmacist participants described methods of navigating the hos-
pital hierarchy such that when they noticed that a physician wanted to “cover everything”
without regard for antimicrobial stewardship, it was possible to steer the decision-making
from a consultant’s position. This occasionally necessitated support from antimicrobial
stewardship or infectious diseases team members. For example, one pharmacist participant
stated, “Sometimes you need to phone a friend that has a little more power than you have”.
Thus, while participants sensed they were not the primary decision-makers related to
antimicrobial use or infectious diseases management, at times they were able to advocate
for the principles of antimicrobial stewardship given a strong network of colleagues and
established channels of communication.

Table 1. Exemplar quotes pertaining to the theme of limited autonomy.

Exemplar Quotes

If we’re changing it [antibiotics], then. . . the orders would be putting it in at that time based on what the discussion is with the
attending. . . realistically, just whatever the attending says. (Resident 1)

Usually I’m the one providing that [antibiotic information] to the surgeon, saying ‘the person was already on. . . whatever they were
on. . . do you want to continue with these same antibiotics’. . . kind of surgeon preference. (Resident 1)

Most of the time they [the ICU teams] are willing to consult ID, but sometimes. . . they just want to order something, and we’ll have
to be the intermediary. (Pharmacist 2)

The [ICU] teams are pretty receptive to me when I recommend. . . but sometimes you get people that are more receptive than others.
(Pharmacist 4)

The surgical ICU is open, so surgeons come in and do stuff with their residents and do not always tell us. It’s frustrating because
they’re ultimately responsible for the patient care while they’re in the unit. . . it can be a point of contention. (Pharmacist 2)

I’d probably ask an attending who knows more about antibiotics than I do. . . if nobody has any answers [to antibiotic questions] or
if it’s a tricky situation, we consult ID. (Resident 5)

We’re in a unique position because we round with the team and we’re there for the discussion . . . and I know how to reach the
stewardship pharmacist and escalate the situation so that it can be taken care of by ID. (Pharmacist 2)
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Table 1. Cont.

Exemplar Quotes

I’m not usually the one making that final call. And if I was, I probably would be doing the same thing because I think there’s a fear
of undertreating the patient.” (Resident 1)

It can be difficult if a team really wants to continue therapy and the ID [infectious diseases] team or the pharmacist wants to
deescalate. “No, I want to keep them on this because I’m more comfortable with it. I want to just cover everything”. . . Well,
sometimes you need to phone a friend that has a little more power than you have, and that’s the ID attending that’s responsible for
the stewardship team. (Pharmacist 2)

It seems based on hearsay, sometimes practice changes. . . Some physicians have their own preference. . . so there’s some
non-evidence-based thoughts in practice. Whether the physician is trying to do that because they had a patient that failed
[treatment] or sometimes, they try to avoid drugs that require levels because they’re more labor-intensive. (Pharmacist 3)

Some attendings that I worked with were way more comfortable with their antibiotic management and others were like just call ID.
So, again, it’s not really up to us so much as the higher powers. (Resident 1)

I should probably give more thought about what I’m using. Unfortunately, I don’t have any more time so the reflection would come
later after rounding. If the attending, you know, admonished me for not thinking it through. (Resident 1)

Abbreviations: ICU, intensive care unit; ID, infectious diseases.

3.2. Overtreatment and Instant Gratification

Another theme which emerged was the concept of precautionary treatment and the
associated sense of reward (Table 2). Despite experiencing limited autonomy in the clinical
setting, both resident physicians and pharmacists described the impetus to intervene in
patient cases where infection was likely or possible. Participants explained that even when
antimicrobial use is added to a regimen early or multiple antimicrobials are prescribed
prior to evidence of infection, the “safety blanket” of antimicrobials provide a strong draw.
After all, participants explained, antimicrobials can “save a lot of lives” and ultimately
“eradicate the infection”. The theme of overtreating to be safe saturated the data set such
that every participant referred to the importance of adding an antimicrobial to a patient’s
treatment plan. At the same time, some participants recognized the potential for excessive
antimicrobial use. This was exemplified by one participant who stated that sometimes the
use of antimicrobials was like “shooting an ant with an elephant gun”.

The threat of infection, particularly antimicrobial-resistant infection, was so high in the
minds of residents and pharmacists that the prescription of antimicrobials gave participants
a sense of “immediate gratification”. Providing intensive care was described as “rewarding,”
and the urgency of initiating antimicrobials was repeatedly mentioned by participants.
Even when participants noted the mismatch between the mere potential of infection and
the massive arsenal of antimicrobials utilized, the compulsion to provide instant treatment
overpowered the incentive to advocate and intervene from a stewardship perspective. In
the context of critical care and anesthesia as professional fields, the participants suggested
that there is a strong draw towards actions that would take immediate effect. With regards
to how this draw impacts antimicrobial use, the practice of prescribing antimicrobials
appeared to be impacted by the overall mindset of the participants who were working in
intensive care units.
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Table 2. Exemplar quotes pertaining to themes of overtreatment and instant gratification.

Exemplar Quotes

Overtreatment

People lean very heavily towards treating the patient first because there’s a fear of undertreating the patient. (Resident 1)

If you’re on a border between adjusting an [antibiotic] dose or leaning higher, you want to go a little bit on the high side because we
have to make sure we eradicate the infection rather than worry about possible accumulation of an antibiotic that has lower risk for
causing toxicity anyway. (Pharmacist 2)

We usually start fairly strong and then de-escalate. . . kind of the pattern. (Resident 4)

When there’s an active infection that we don’t know about or when the surgeons are not sure exactly what they’re going to be
doing. . . they’ll want something a little broader. (Resident 1)

We’re trying to cover for as much as possible, as quickly as possible. Once we find out what they [the bacteria] are sensitive to, then
we can narrow it. I’d say upon first presentation of infectivity or them being sick, it [stewardship] is not as important. Eventually
we will try to be antimicrobial stewards once we get a better idea of what we’re dealing with, infection wise. (Resident 3)

But giving antibiotics is one of the easiest things that we can do, and it saves a lot of lives. We focus on just empirically treating but
then pulling back when you know that it’s not an infection. (Pharmacist 3)

We err on the side of caution and give them medications that will cover more antibiotics [organisms]. . . so we can prevent their
infection from getting worse. (Resident 3)

As far as other broad-spectrum antimicrobials it’s kind of like shooting an ant with an elephant gun. It seems sometimes like it’s
potentially too broad. . . but it’s a rather better to be safe than sorry versus thinking whether it’s appropriate or not. (Pharmacist 5)

With antibiotics in general we tend to use broader agents. It doesn’t take a lot to trigger us to use it which is fair because you get
very sick people and if you ignore a potential infection, it can definitely get worse. (Pharmacist 4)

We don’t have a great explanation [for unnecessary prescriptions]...it’s like checking off a box. . . it’s like a diagnostic tool in most
cases, which is probably inappropriate. (Resident 1)

The pattern has always been if you have a patient with sepsis and an unknown cause and you put them on broad-spectrum
[antibiotics]. Then get blood cultures and narrow after sensitivities have come back and then figure out the stop dates after that.
(Resident 5)

The safest way would be to put them on something broad to cover most things and then figure it out afterwards when you have
cultures back. It’s an appropriate way to use antibiotics. (Resident 5)

You can’t assume what bug a person is growing. . . So, starting broad, trying to get as many bugs as possible, and then narrowing
down to a specific bug. I think that’s kind of the way I think you should do it. (Resident 2)

In the ICU they could be infected with anything. So unfortunately, it’s our safety blanket to use these antibiotics as soon as our
patients give any signs that they are infected, because if we leave their infections untreated, then they could devolve very, very
quickly. (Resident 3)

Instant Gratification

The ICU patients are so ill that it gives you great satisfaction if you can help the team with the therapeutic decision that impacts
someone’s chances of getting better quickly . . . that’s very rewarding. (Pharmacist 2)

I don’t know if there’s always such a clear-cut path to being good antibiotic stewards because of that like imperative to treat your
patients and make sure that this individual patient, you know, recovers from their infection. It’s easier to think about them than to
think about the hypothetical patient in the future with a resistant organism. (Resident 1)

I found it more satisfying to, like, help a surgical patient along from the perspective of anesthesia so you could see them have
immediate benefit to your interventions . . . we get to deal with a lot of medications and clinical interventions . . . I like all the
interventions. (Resident 3)

Sometimes their cultures wouldn’t result anything. But then we would keep them on antibiotics for several days because we saw
that they were clinically improving. . . instead of a seven-day course, let’s just make it a three-day course. (Resident 3)

With anesthesia one thing is. . . it’s very quick and immediate. And I know in our generation it’s like immediate gratification. . . I
kind of like how there’s a problem and you can quickly fix it and I like that aspect of it. (Resident 2)

Abbreviations: ICU, intensive care unit.

4. Discussion

Resident and pharmacist participants in this study were largely in agreement that
their role allowed for limited contributions to antimicrobial discussions, decision-making,
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and prescription, thereby restricting their ability to have autonomy over antimicrobial
use. Participants tended to speak about their role in relationship to a broader hospital
hierarchy of practice that placed attending physicians and administrators at a higher
level than physicians in training and non-physician practitioner staff. This finding sits
in relation to a second major theme: overtreating to be safe and instant gratification.
Residents and pharmacist participants expressed a need to treat early for some patients
and to cover the potential of infection given the threat of antimicrobial-resistant infections.
Participants in this study had an empathic approach to understanding antimicrobial use.
Thus, while participants regretted their limited autonomy over antimicrobial use, they also
were understanding of the rationales and value of antimicrobial use in hospital settings.

Overtreating to be safe relates to several tropes in studies of antimicrobial use. Pri-
marily, if microbes such as bacteria are seen as threatening, a strong impetus to protect
exists in medical care around infection. As a safety issue, the use of antimicrobials as a
“magic bullet” or “just in case”-prescribing can thus easily lead to overtreatment [15–17].
The concept of the magic bullet was famously used by biochemist Paul Ehrlich to describe
Salvarsan 606′s effect on syphilis and became a commonly utilized frame for medicinal
use in human populations [18,19]. Here, antimicrobials can be seen as magic bullets as
they provide protection but also serve to eradicate organisms, an action that ultimately can
create a domino effect within a patient’s microbiome. While an awareness of the dangers of
antimicrobial use is growing, it appears that the habits of overtreatment are closely tied to
patterns of medical practice unrelated to antimicrobials [20–22].

Instant gratification as a theme draws on literature that frames antimicrobials as
technological solutions to medical problems [23]. Namely, antimicrobials as quick-fix
solutions [24] reflect pervasive ideas about what antimicrobials are and what they can be
used for [25,26]. While overtreating to be safe depicts the pressures of safeguarding patients
and avoiding medical mistakes, instant gratification as a theme can also refer to the feeling
a physician gets when they solve a patient case. For example, a physician may feel that the
sooner a patient is out of the woods, the sooner they as caregiver can relax and settle into a
treatment plan. In a field with high rates of burnout [27,28], understanding what pressures
and feelings physicians experience can help explain why leaving the field could be a viable
option. Antimicrobial prescribing as a practice thus appears to have potential impacts not
only on the patient but also on the prescriber.

The implications of this work are numerous. Building upon discussion of empowering
practitioners in their positions within the hospital-based hierarchy [29–31], we conclude
that just as AMR has an impact spanning hierarchy and institutional bounds, antimicrobial
stewardship should acknowledge the multifaceted nature of medical practice in intensive
care unit patients. Antimicrobial stewardship was described in a broad and programmatic
sense by participants. The threat of antimicrobial resistance was also perceived by par-
ticipants, albeit distantly. Even given the hesitancy to intervene in cases of antimicrobial
overuse and misuse, participants were open to the view that antimicrobial use could be
better tailored to patient cases. Thus, the study found that antimicrobial stewardship is a
topic the participants are willing to discuss and learn more about.

Antimicrobial stewardship is a critical intervention for the global public health issue
of AMR, and well-established evidence has shown that antimicrobial stewardship has the
capacity to reduce antimicrobial use in medical settings, including ICUs [3,32,33]. However,
the exact circumstances and types of practitioners required for this impact to be visible
in practice norms are unclear. Both residents and pharmacists described a high level of
involvement with daily antimicrobial prescribing practice, in addition to explaining their
beleaguered position in relation to having autonomy over antimicrobial decisions. The
qualitative results of this study suggest that clinical teams such as those involved in our
study are integral to the utilization of antimicrobials in intensive care units. Practitioners
who are involved in discussing, documenting, calculating, and administering antimicrobials
should also be considered decision-makers and could additionally be folded into existing
antimicrobial stewardship programming. Residents and pharmacists in this study did have
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a broad appreciation for the principles of antimicrobial stewardship, which may mean
that this population is a valuable yet underutilized resource for improving antimicrobial
prescribing on the front lines.

In this study, we did not aim to develop or test interventions. This represented a
qualitative investigation that focused on in-depth interview data, and a major strength of
these data is the captured rationales and experiences of practitioners. Our limitations are
related to the specificity of residency training and pharmacy specialty of the institution as
well as absence of in-person observation which would have enriched the interview data.
These results are not representative of the diverse range of institutions present in the United
States; neither do we claim that all pharmacists or all residents would have responded
similarly. Instead, the selected sample included is representative of ICU pharmacists and
residents who are not infectious diseases specialists at this academic medical center.

In the consideration of future studies, it is notable that only ICU practitioners who
were rotating or working during the study period were interviewed. Furthermore, multiple
practitioners worked across more than one ICU, and thus, interview data could not be used
to draw comparison between ICUs. Finally, while the interview data were in-depth and
several themes emerged from the data, a follow-up period of observation to confirm themes
in practice was not possible given institutional constraints and reasonable infection control
precautions. Future studies could consider an ethnographic approach that facilitates both
interviews and observation to provide a two-pronged understanding of rationales and
practice. Additionally, because antimicrobials are used across all ICU settings a comparative
study of practitioners at all levels and in all ICU settings could be a valuable approach to
bolstering antimicrobial stewardship programming.
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