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ABSTRACT

Background Antibiotics are extensively prescribed in
intensive care units (ICUs), yet little is known about how
antibiotic-related decisions are made in this setting. We
explored how beliefs, perceptions and contextual factors
influenced ICU clinicians” antibiotic prescribing.
Methods We conducted 4 focus groups and 34
semistructured interviews with clinicians involved in
antibiotic prescribing in four English ICUs. Focus groups
explored factors influencing prescribing, whereas
interviews examined decision-making processes using
two clinical vignettes. Data were analysed using thematic
analysis, applying the Necessity Concerns Framework.
Results Clinicians" antibiotic decisions were influenced
by their judgement of the necessity for prescribing/not
prescribing, relative to their concerns about potential
adverse consequences. Antibiotic necessity perceptions
were strongly influenced by beliefs that antibiotics would
protect patients from deterioration and themselves from
the ethical and legal consequences of undertreatment.
Clinicians also reported concerns about prescribing
antibiotics. These generally centred on antimicrobial
resistance; however, protecting the individual patient was
prioritised over these societal concerns. Few participants
identified antibiotic toxicity concerns as a key influencer.
Clinical uncertainty often complicated balancing
antibiotic necessity against concerns. Decisions to start
or continue antibiotics often represented ‘erring on the
side of caution’ as a protective response in uncertainty.
This approach was reinforced by previous experiences of
negative consequences ('being burnt’) which motivated
prescribing 'just in case’ of an infection. Prescribing
decisions were also context-dependent, exemplified by
a lower perceived threshold to prescribe antibiotics out-
of-hours, input from external team members and local
prescribing norms.

Conclusion Efforts to improve antibiotic stewardship
should consider clinicians desire to protect with a
prescription. Rapid molecular microbiology, with appropriate
communication, may diminish clinicians' fears of not
prescribing or of using narrower-spectrum antibiotics.

INTRODUCTION
Intensive care units (ICUs) are unique
environments where clinicians often make

antibiotic decisions under diagnostic
uncertainty and with high-stakes conse-
quences. During decision-making, inten-
sivists must balance heightened priori-
ties of patients’ needs with antimicrobial
stewardship (AMS) initiatives; how ICU
doctors navigate these trade-offs remains
poorly understood.

Critical care patients frequently exhibit
‘traditional’ signs of infection (eg, fever)
even when no infection is present; conse-
quently differentiating infection from
non-infectious conditions is challenging.'
Furthermore, infections may be viral
rather than bacterial, with only the latter
requiring antibiotics. Undertreating bacte-
rial infections or delaying antibiotics in
ICU may increase the risk of mortality?;
conversely, unnecessary therapy increases
the risk of antibiotic-related side effects,
including adverse drug reactions and
infection with Clostridium (Clostridiodes)
difficile,’ and promoting antimicrobial
resistance (AMR).*

The development of AMR is of partic-
ular concern in ICU. Many patients
have multiple comorbidities, histories
of frequent hospital admissions, long
hospital and ICU stays, multiple prior anti-
biotic courses, and complex physiologies;
these factors can lead to underdosing and
overdosing and are ideal circumstances
for antibiotic toxicity and AMR devel-
opment. These risks are compounded
by invasive device usage, high broad-
spectrum antibiotic exposure and ICU
treatment intensity.” Consequently, inten-
sivists have seen an increasing prevalence
of resistance and treatments failing due to
AMR.*
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Accordingly, antibiotic decisions have high levels
of consultant intensivist and microbiologist involve-
ment, and ICU-specific AMS programmes have been
developed.” ® Yet up to 70% of ICU patients receive
antimicrobial therapy,” despite up to half having no
confirmed infection.”

Outside the ICU, studies have identified the impor-
tance of clinicians’ beliefs about their prescribing’s
consequences,’” AMR perceptions,'’ and social and
professional influences.'> However, these studies have
variously excluded intensivists,"> combined ICU and
non-ICU wards,"* " only included non-ICU wards,'® '’
or did not specify which wards were included."

The Necessity Concerns Framework (NCF) may help
to understand antibiotic decision-making. Extensively
used to understand patients’ medication adherence,
NCEF posits that decisions to start and continue with
treatments are influenced by how individuals judge the
necessity for treatment relative to their concerns about
the actual or potential adverse consequences of taking
it."

Like Hulscher and colleagues,'* we applied a social
and behavioural approach investigating clinicians’
perspectives of antibiotic decision-making (‘clinician
perceptions’) and the social and environmental aspects
surrounding these perceptions (‘contextual factors’).
We explore these factors’ influence on ICU antibiotic
decision-making, interpreting our findings using NCF.

METHODS

This research is part of the INHALE programme
(ISRCTN16483855) investigating molecular diag-
nostic utility for pneumonias in ICU.? A randomised
controlled trial is being conducted whereby patients
with suspected pneumonias are randomised to receive
either standard care or decision-making support from a
point-of-care molecular diagnostic test. A behavioural
evaluation examines antibiotic decision-making and
clinicians’ willingness to adopt molecular tests. Before
the trial, we strove to understand how ICU antibiotic
decisions were made.

This study is reported following the Standards for
Reporting Qualitative Research guidelines.?' It used
focus groups and vignette-based interviews (VBIs)
and followed a contextualist approach positing that
the external context affects individuals’ interpreta-
tion of their experiences.”” All participants provided
informed consent.

Study design
Focus groups explored contextual factors perceived to
influence antibiotic decisions. Through these discus-
sions, clinicians shared and compared their prescribing
attitudes and experiences, allowing exploration of a
range of perspectives (see online supplemental table S1
for topic guide).”

Interviews investigated antibiotic decision-making
processes. These used clinical vignettes depicting

hypothetical but realistic scenarios at key decision
points (see online supplemental table S2 for vignettes
and interview guides). Individuals applied their exper-
tise and experience to determine a course of action
based on provided information, followed by a wide-
ranging and detailed discussion around raised issues.
Cognitive processes elicited during VBIs simulate real-
world decision-making,** and researchers can compare
participants’ responses and systematically reconstruct
decision-making processes.

Sample and setting

This research occurred in the ICUs of four English
hospitals (see table 1 for the characteristics). We chose
these sites due to their differences in patient popula-
tions and in general prevalence of resistant bacteria.
Convenience sampling was used; clinicians partic-
ipated whenever they could spare time from clinical
duties. Focus groups were prescheduled, whereas VBIs
were opportunistic. NB, YJ and DB recruited partici-
pants through local promotion; NB and Y] have clinical
pharmacy backgrounds and DB is an ICU consultant at
a participating site.

In UK ICUs, consultants (‘attending’ level perma-
nent staff with usually over 10 years of experience)
make most antibiotic decisions, aided by visiting clin-
ical microbiologists, typically consultant level. ICUs
are ‘closed units’—consultant intensivists have ulti-
mate decision-making power for patients. Members
from teams like microbiology and surgery can give
recommendations but cannot change aspects of the
patient’s management without consultant intensivist
permission. ICU middle-grade (5-7 years of experi-
ence) and early-grade (up to 4 years of experience)
trainees occasionally make antibiotic decisions, usually
in urgent out-of-hours settings. Pharmacists aid with
dosing and monitoring antibiotics, including choice
and treatment durations.

All staff involved in ICU antibiotic prescribing
could participate in focus groups; recognising that
decision-making involves the team, non-prescribers
were included. VBI participants were individuals who
would actively prescribe on ICU (ie, consultant inten-
sivists and trainees).

Data collection

NB and YJ conducted all focus groups and VBIs. Focus
groups were semistructured and began with “What
factors do you think influence your decisions around
antimicrobial prescribing on your ICU?” The moder-
ators used predetermined follow-up prompts about
contextual factors influencing prescribing. One focus
group was conducted at each site; three were face-to-
face and one was a teleconference. Four focus groups
were deemed sufficient as previous research found
that all prevalent themes could be identified in three.”
Focus groups lasted between 25 and 45 min and were
undertaken between August and September 2018.
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Semistructured interviews explored decision-making
processes using two vignettes. Vignette 1 related to
whether to start a patient on antibiotics, whereas
vignette 2 depicted a patient currently on antibiotics
where clinicians could choose to continue, change or
stop antibiotics. Both patients had lower respiratory
tract infections; these are common to ICU and are
associated with diagnostic uncertainty. These scenarios
had no ‘correct’ answers; rather, their purpose was to
encourage reflection on decision-making processes.
Five non-participating consultant intensivists pilot-
tested the vignettes to ensure they were realistic and
included sufficient information.

Paediatric clinicians were given analogous vignettes
depicting children; otherwise, the same interview
guides were used for all participants. VBIs were
conducted face-to-face in each ICU, lasted between
7 and 40min, and occurred between August and
December 2018. Interviews and coding were itera-
tive, with interviews conducted until data saturation
(three consecutive interviews resulting in redundant
information).*®

Data analysis

All focus groups and interviews were audio-recorded,
anonymised, professionally transcribed and entered
into NVivo V.12. AMP (research psychologist), NB
and Y] verified transcript accuracy. Data were first
analysed using inductive thematic analysis, with
themes constructed at a semantic level summarising
content explicitly discussed by multiple clinicians.*’

Data were open-coded, with codes refined and
themes formed with input from the multidisciplinary
team (see online supplemental table S3 for disciplines).
We then adopted a deductive approach interpreting the
generated themes using NCFE.** For instance, themes
related to clinicians’ beliefs of antibiotic importance
were classified as necessity perceptions. As focus
group participants discussed their perceptions and VBI
participants mentioned contextual factors, we treated
both data sources as equally important and triangu-
lated our findings between them.”’

AMP conducted analyses, aided by NB, following
Braun and Clarke’s®® approach: data familiarisation,
generating codes, searching for themes, reviewing and
defining themes, and writing the report.

RESULTS

Audio recording duration was approximately 2.6 hours
for focus groups and 9hours for VBIs. Focus group
participants largely agreed with each other; there were
few if any points of tension. Table 2 shows partici-
pants’ characteristics.

Our overarching finding was that clinicians favoured
starting or continuing antibiotics in uncertainty.
Prescribing antibiotics was often perceived as neces-
sary to protect patients and clinicians from deleterious
immediate consequences. If clinicians were uncertain

Table 2 Characteristics of study participants

Vignette-based

Focus groups interviews
Number of  Total: 26 Total: 34t
participants  Hospital 1: 11 Hospital 1: 11
Hospital 2*: 5 Hospital 2: 10
Hospital 3: 5 Hospital 3: 7
Hospital 4: 5 Hospital 4: 6

Participants’
rolest

Hospital 1: 5 ICU consultants,
2 ICU middle-grade trainees,
11CU early-career trainee,

1 clinical microbiologist, 1

ICU pharmacist, 1 health
psychologist.

Hospital 2: 1 ICU consultant, 3
ICU pharmacists, 1 infectious
diseases consultant.

Hospital 3: 2 ICU middle-grade
trainees, 2 ICU pharmacists, 1
nurse.

Hospital 4: 2 ICU consultants,
1 1CU middle-grade trainee, 1
clinical microbiologist, 1 1CU
pharmacist.

Hospital 1: 4 ICU
consultants, 4 ICU
middle-grade trainees§,
3 ICU early-career
trainees.

Hospital 2: 3 ICU
consultants, 7 ICU
middle-grade trainees.
Hospital 3: 2 ICU
consultants, 5 ICU
middle-grade trainees.
Hospital 4: 2 ICU
consultants, 4 ICU early-
career trainees.

*All clinicians from hospital 2 care for paediatric patients; the remainder

treat adults.

tInterviews occurred individually except in one case where one early-
career trainee and one middle-grade trainee were interviewed together.
$0ne consultant from hospital 1 and one from hospital 4 participated in
both the focus groups and interviews.
§Two middle-grade trainees were only able to complete vignette 1
owing to clinical pressures on the unit.
ICU, intensive care unit.

whether antibiotics were required, they favoured
‘erring on the side of caution’:

the easy default is to give an antibiotic and if you’re
confident or overconfident or deluded or whatever,
you sometimes hold. —P52, consultant, hospital 1,
focus group

it’'s 48 hours [until culture results come back]. I
think you’ve got more tendency to try and prescribe
something [antibiotics] just because it’s going to be...
Until you know exactly there’s nothing going on. —
P47, early-career trainee, hospital 4, VBI

I think they [intensivists] would be always being erring
on the side of caution, you wouldn’t even stop it
[antibiotics] if there is any suspicion of risk. —P40,

pharmacist, hospital 2, focus group

Clinicians’ perceptions of antibiotic necessity
outweighing antibiotic-related concerns underscore
erring on the side of caution. Contextual factors also
influenced this inclination to prescribe in uncertainty.
We describe both themes in the following sections.

Clinician perceptions of antibiotic necessity
outweighing concerns

Perceptions of the necessity to prescribe were related
to beliefs that, in uncertainty, antibiotics provide
protection for patients and clinicians. Clinicians were
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Table 3 Supporting quotations for clinician perceptions theme

Subtheme

Supporting quotations

Necessity to protect
patients

Necessity to protect
clinicians

Antibiotic-related
concerns not prioritised

1. "I mean she has already gone on meropenem. So, it might be that it was keeping something [infection] at bay. And then it has
been stopped. And that infection has re-developed.” —P57, middle-grade trainee, hospital 3, VBI

2. "I think a fourdays' course of antibiotics is going to lead to resistance if anything because he's not completed a full course
[...] In this situation there’s not really been a bug, so | think a seven-day minimum [course] would be appropriate.” —P22,
middle-grade trainee, hospital 3, VBI

3. “Maybe they've got a minor infection, it will self-resolve without any antibiotics, but maybe [with antibiotics] you'll get an
extra day or so where the patient is now considered safe for discharge. And so, you've accelerated the discharge and so there's
a whole process of flowing the patient through the hospital and progressing them. And ultimately not exposing them to an
environment in which they are at risk of actually picking up a nosocomial infection.” —P43, consultant, hospital 1, VBI

4. "One of the questions that | was grilled on in the Coroner’s court last Monday was "Why are we stopping antibiotics? If he
had such a bad infection, why did we stop the antibiotics?"" —P28, consultant, hospital 1, FG

5. "I dont know if you've heard about the Sepsis Six? [...] if you decided not to start antibiotics, | don't know where you would
stand, | don't think you would have a leg to stand on at all.” —P10, consultant, hospital 2, FG
6. “[...] when | have a patient, and the patient is deteriorating, | just focus on that patient. | don't think, ‘What's the impact of

starting this or that antibiotic on the whole ecology of the unit?" | don't bother because, to be honest, my focus is that patient.”

—P1, consultant, hospital 3, VBI

7."[...] we're creating our own monster [antimicrobial resistance] because we're throwing around antibiotics.” —P11,

consultant, hospital 1, FG

8. "I'd want them to have antibiotics. Despite the fact that there is this theoretical risk of resistance.” —P36, consultant, hospital

2,VBI
Being brave vs being

9. "It can be, sometimes, more helpful to start with a more focused [narrower spectrum] antibiotic rather than muddle the

burnt picture with empirical antibiotics. But that takes a certain amount of bravery.” —P3, early-career trainee, hospital 1, VBI
10. "So, I, my gut feeling, so I'm 70% certain he doesn't need antibiotics now.” —P6, consultant, hospital 3, VBI
11. “"Maybe I'm not yet at the stage where I'd be brave enough to start nothing [no antibiotics]. | would like to be. | think we
give far too many antibiotics. But I'm probably not at that stage yet. [...] Probably, in this particular instance, | don't think you'd
be able to get away with not starting antibiotics at all. Because she's become so unwell, she’s intubated. | think what makes you
more brave in your decision-making is experience.” —P35, middle-grade trainee, hospital 2, VBI
12. "There's definitely cases where you're brave until you're burnt and then you stop being brave. And you only have to have
one, | had one recently where [ just didn't spot it as being sepsis and the guy died overnight.” —P48, consultant, hospital 1, FG

FG, focus group; VB, vignette-based interview.

aware of and concerned about AMR, whereas they
seldom mentioned concerns about the potential for
antibiotics resulting in patient harm as key considera-
tions. Concerns about antibiotic harm (individual and
societal) were rarely prioritised to a degree where they
outweighed perceived necessity, enabling clinicians to
‘be brave’ by withholding or stopping antibiotics. This
encouraged antibiotic prescription and continuation
in an approach characterised by erring on the side of
caution. Table 3 shows supporting quotes.

Antibiotic necessity: prescribing protects patients against adverse
consequences

When discussing antibiotic prescription, clinicians
used the language of protection against adverse conse-
quences rather than of actively ‘curing’ patients of
infections. Decisions to start or continue antibiotics
were influenced by the perception that antibiotics
were necessary to prevent patient deterioration and
mortality from infections (quote 1, table 3). Contin-
uing antibiotics, rather than stopping early, was
perceived as necessary to prevent AMR (quote 2,
table 3). If clinicians were more certain of whether
a patient had a bacterial infection or if they felt the
course was completed and the antibiotics had led to
clinical improvement, most were confident to stop (or

withhold further) antibiotics. However, a minority
viewed prescribing antibiotics as necessary <ust in
case’, despite believing that they were not currently
required (quotes 2-3, table 3).

Antibiotic necessity: prescribing protects clinicians against adverse
consequences

Clinicians believed that prescribing antibiotics was
necessary to protect themselves when retrospec-
tively defending their decision. Under uncertainty,
prescribing or continuing antibiotics was generally
perceived to be most defensible. Some consultants
recounted interrogations in the coroner’s court about
why they stopped or did not prescribe antibiotics
(quote 4, table 3). None described being questioned
for starting or continuing antibiotics.

Prescribing consistent with particular policies was
perceived as defensible. One frequently raised national
policy was Sepsis Six, which states that if a patient is
thought to be septic, clinicians must prescribe empiric
antibiotics within an hour.*’ Some clinicians thus felt
pressured to start antibiotics urgently because they
believed that this behaviour was the most defensible
(quote 5, table 3). This 60 min target is also a National
Institute for Health and Care Excellence quality
standard.*
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Concerns about prescribing’s adverse consequences: AMR and
antibiotic toxicity

Clinicians’ predominant concern was AMR; they were
aware of resistance and valued protecting antibiotic
choice and efficacy. Despite perceiving AMR as impor-
tant, these concerns were over-ridden by perceptions of
antibiotic necessity to protect the patient and the clini-
cian (quote 6, table 3). AMR concerns were moderated
by perceptions of personal responsibility and account-
ability. Clinicians saw antibiotics as preventing conse-
quences for which they were immediately responsible,
with safeguarding the patient perceived as the over-
riding priority. They saw preventing AMR as distal
to this aim and less of an immediate priority. There
was variation between clinicians regarding the impor-
tance of AMR in prescribing decisions for individual
patients. Some doctors saw strong links between their
own prescribing and AMR (quote 7, table 3), whereas
a minority felt less personally responsible for AMR
and doubted whether resistance would occur (quote
8, table 3).

Unlike AMR, antibiotic toxicity concerns were
infrequent. Strikingly, 3 out of 35 clinicians raised
antibiotic-related adverse effects in their VBI. The
remainder did not mention potential antibiotic side
effects as a decision-making consideration.

Balancing necessity and concerns: ‘being brave’ versus ‘being burnt’

In uncertainty, clinicians were motivated to prescribe
antibiotics empirically to protect against undesirable
consequences. Nonetheless, they also valued using
antibiotics carefully to protect their unit’s ecology.
In contrast to prescribing and continuing antibiotics
when uncertain, clinicians referred to withholding
and stopping potentially unnecessary antibiotics as
‘bravery’ (quote 9, table 3). Framing ‘conservative’
prescribing as bravery illustrates clinicians’ expec-
tations of adverse consequences resulting from not
prescribing; this language highlights clinicians’ strong
beliefs about antibiotics’ necessity despite acknowl-
edgement of antibiotic-related concerns.

Bravery was believed to improve with clinical expe-
rience. Consultants described a ‘gut feeling’ they
used to make decisions (quote 10, table 3); trainees
recognised bravery’s benefits but worried about
possible consequences of not prescribing (quote 11,
table 3).

Negative experiences may over-ride this bravery.
Previously ‘being brave’ with antibiotics but experi-
encing negative consequences may stifle clinicians’
bravery with future patients (quote 12, table 3). ‘Being
burnt’ appears to have motivated consultants to revert
to prescribing or continuing antibiotics in future
patients in uncertainty. Experiencing adverse personal
consequences after not prescribing may strengthen
antibiotic necessity perceptions, discouraging bravery
in future decisions.

Contextual factors

The decision-making context moderated clinicians’
necessity and concerns perceptions. It could either rein-
force or over-ride inclinations to prescribe in uncer-
tainty. Contextual factors include decision-making
in-hours versus out-of-hours, input from external team
members and ICU prescribing norms.

Table 4 shows supporting quotations.

Decision-making in-hours versus out-of-hours

In-hours, clinicians felt more confident to withhold
antibiotics in uncertainty. On weekdays, consultant
intensivists typically made antibiotic decisions with
clinical microbiology involvement. Early-career and
middle-grade trainees reported having little input
(quotes 13-14, table 4). In-hours decisions were seen
as more judicious than out-of-hours decisions, with
clinicians having higher thresholds to prescribe antibi-
otics during ‘core hours’ (quote 15, table 4).

For out-of-hours prescribing, consultants provide
contingency ‘SOS plans’ for early-career and middle-
grade trainees, to whom decision-making respon-
sibility falls. If trainees felt confident, they could
prescribe without input; otherwise, they were expected
to contact on-call ICU and microbiology consultants.
Some perceived variation in consultants’ expectations
about being called and worried about disturbing them
at night (quote 16, table 4).

If trainees felt unable to access consultant support,
they were likely to start or continue antibiotics
empirically. Many viewed prescribing antibiotics as
‘safest’, favouring broad-spectrum antibiotics which
they believed were less risky than narrow spectrums
(quote 17, table 4). These beliefs illustrate trainees’
strong necessity beliefs out-of-hours; they also antic-
ipated that consultants would overturn inappropriate
prescriptions in-hours (quote 14, table 4).

Input from external team members

Clinicians reported that external team members—
generally clinical microbiologists and pharmacists—
often increased intensivists’ confidence about with-
holding or stopping potentially unnecessary antibi-
otics. These ‘antimicrobial stewards’ would challenge
potentially inappropriate antibiotic decisions, remind
clinicians about local AMR rates and reach a consensus
about antibiotics with consultant intensivists (quote
18, table 4). Consultant intensivists appreciated these
negotiations and occasionally would await this input
before making decisions.

There were some points of tension regarding clin-
ical microbiology advice. As microbiologists did not
usually examine patients, certain clinicians worried
that microbiology recommendations relied on poten-
tially inaccurate or incomplete information from ICU
trainees (quote 19, table 4). Similarly, certain consul-
tants expressed concerns that some trainees followed
microbiology recommendations without checking
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Table 4  Supporting quotations for contextual factors theme

Subtheme

Supporting quotations

Decisions in-

hours vs out-of-

hours

Input from
external teams

ICU prescribing
norms

13. “Most antibiotic decisions are made by microbiology or the consultant rather than us. On the wards it'd be different, it'd be more us, but over
here everything's passed on to someone more senior.” —P27, early-career trainee, hospital 1, VBI

14. "1 would like to use slightly less strong antibiotics, but I'm not allowed to. [...] if you make the decision out-of-hours it'll get changed back
in-hours. It's made by the consultants and they rely a lot on microbiology [...] there's very little independence in decision-making in an intensive
care unit on a junior level.” —P35, middle-grade trainee, hospital 2, VBI

15. “[....] during the day, there're lots of bosses around, and you'd get to phone up micro, and there'd be someone on the micro ward round.
Then you might be helped, you know might... the consultant might take the decision to be...to hold steady, wait for a bit longer, wait for these
results to come back. And then take a decision. But if it was just down to skeleton crew, a couple of SHOs [early-career trainees] and the Reg.
[middle-grade trainee], in the middle of the night, three or four, after the consultant probably has gone to bed, the Reg. might take the decision
that actually we're just going to [prescribe antibiotics].” —P3, early-career trainee, hospital 1, VBI

16. “[...] you are always less likely to phone a consultant in the middle of the night for advice because you are more worried about disturbing
them. [...] It's when you feel like you're on your own and you can't get it in touch with anyone else, that's when | think you err on the side of
caution and you prescribe [antibiotics].” —P25, middle-grade trainee, hospital 3, FG

17."[....] out-of-hours or what have you, when you haven't got all of the support around decision making that you might want, your primary aim
is to do something which is safest for the patient in front of you [...] [which] is to give them the broadest spectrum [antibiotic] you can at the
time.” —P15, middle-grade trainee, hospital 3, VBI

18. "If you go on [Consultant Microbiologist]'s ward round and no one can, eh, say why the antibiotics, what it's for, or when it's going to stop,
then that's a good thing to challenge. And | think that probably has resulted in us shaving a few days of antibiotic usage and therefore, last year,
achieving that [quality service initiative].” —P38, consultant, hospital 1, FG

19. “[....Imicro base it [antibiotics] on the information they're given by the registrars and their decision will be as good as the information that
they get.”
—P10, consultant, hospital 2, FG

20. "[Early-career and middle-grade trainees are] just happy to take opinions from other people and just do that and just say it was suggested by
X, Y, and Z, and that's why we've done it. So, | think we've actually lost our skills as clinicians [...] If it's something to do with nutrition, they say
tell the dietician. If it's something to do with antibiotics, tell the microbiologist.” —P8, consultant, hospital 4, VBI

21. "I don't feel that confident about getting the right antibiotic. I'd want to get micro involved.” —P57, middle-grade trainee, hospital 3, VBI

22."[...] it's very rare that surgical prophylaxis will continue past 24 hours. There's one particular gastro-intestinal surgeon who does five or
sevendays for his hepatectomies and stuff and try as we might we can't get that stopped.” —P5, pharmacist, hospital 3, FG

23."It's a bit of a consensus, isn't it? We try hard not to have a massive fight. We try and persuade people. | wouldn't go up to a haematologist
very often and insist they stopped all the antibiotics and say, well, even if you're not, I'm going to. Well, you're on my ward - that wouldn't
happen. It's kind of well we think there’s no good reason, can we [stop antibiotics]?” —P48, consultant, hospital 1, FG

24. "Most of the time, we're fighting off external pressure to change — to either crank up or put two antibiotics or start them inappropriately.
We've got lots of physicians that seem to think that everybody needs an antibiotic when there's [something] wrong with them which we'll resist
quite strongly.” —P29, consultant, hospital 4, FG

25."[...] the trouble is if you stop the antibiotic on a haematology patient and something goes wrong, then you're automatically in firing lines.
So, | don’t think anybody does tend to.” —P17, microbiologist, hospital 1, FG

26."[...] here, there's been a lot more of a push to get a clearer idea of the source before you start [antibiotics].” —P44, middle-grade trainee,
hospital 1, VBI

27."[...] we're really tightly controlled here for antibiotics. There isn't much leeway. [...] Co-amox [iclav] is in the corner [i.e., banned], we're not
allowed to touch it. [...] You get a slap on the wrist if you deviate from the guidelines.” —P20, early-career trainee, hospital 4, VBI

28. “[In this ICU] the use of antibiotics is far more widespread and so you would be against the grain if you didn’t use them. So, you would be
not part of normal practice.” —P54, middle-grade trainee, hospital 2, VBI

29. “For me, at least, | would like to stop as soon as possible, for every antibiotic, especially if it was given empirically. | think many times we just
continue antibiotics when it's [sic] uncalled for.” —P23, middle-grade trainee, hospital 2, VBI

30. “You have to go with your hospital protocol because it's designed with your patient demographics in mind.” —P21, middle-grade trainee,
hospital 3, VBI

31. “There are some guidelines but they're not really go-to guidelines for intensive care as they are on AMU [acute medical unit] and throughout
the hospital. | think they're a bit looser. | think it's more individually decided upon. On the ward there are guidelines, but they are pretty much
everyone follows that line unless you've got something very unusual. Whereas on ICU it's not like we have a set of guidelines that we generally
go down that line.” —P51, consultant, hospital 1, FG

FG, focus group; ICU, intensive care unit; VBI, vignette-based interview.,

or understanding the rationale (quote 20, table 4).
Trainees valued microbiology input, but some felt
deskilled in their independent prescribing abilities
because of this support (quotes 20-21, table 4).

Other external team members would forcefully
advocate inappropriate decisions, which included
starting, adding and continuing potentially unnec-
essary antibiotics. For instance, one surgeon would

insist on multiple days of prophylaxis, although local
practice was 24 hours (quote 22, table 4). Although
ICU consultants had the ultimate decision, none
reported over-ruling the external party. Rather, they
would negotiate to encourage an appropriate decision
(quote 23, table 4). Discussion outcomes varied—
some successfully persuaded more appropriate deci-
sions (quote 24, table 4), whereas others acquiesced to
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external pressure because they feared possible conse-
quences or were unable to convince resolute individ-
uals (quotes 22 and 25, table 4).

ICU prescribing norms

Local norms influenced clinicians’ prescribing. These
include informal norms referring to what clinicians
believed was locally encouraged and prescribed, offi-
cial institutional guidelines and AMS policies (table 1),
and clinicians’ attitudes towards policies in terms of
adhering to recommendations.

Consultants shaped informal norms and taught or
modelled them to trainees. Following these norms
and prescribing consistent with colleagues were
believed to signal that one’s decisions were defen-
sible. Thus, local norms likely affected anticipated
interpersonal prescribing consequences and clinicians’
necessity perceptions of protecting themselves with
prescriptions.

In hospitals 1 and 4, hasty empiric prescribing
was discouraged in favour of identifying the source
of infection before prescribing (quote 26, table 4).
Hospitals 2 and 4 also banned certain broad-spectrum
agents, aiming to prevent AMR development (quote
27, table 4).

Other informal norms arguably motivated subop-
timal antibiotic practices. Middle-grade trainees in
hospital 2 described patients receiving potentially
unnecessary antibiotics, patients receiving broader-
spectrum antibiotics than required, and an unwilling-
ness to stop antibiotics until after a 5-day course. These
trainees reported reluctantly following these norms;
they would prefer to use fewer broad-spectrum anti-
biotics and to stop antibiotics sooner if patients had
clinically improved (quotes 28-29, table 4).

Units also differed in attitudes towards institutional
guidelines. Clinicians in hospitals 2, 3 and 4 believed
guidelines must be followed, with consultants some-
times reprimanding guideline deviations. Conversely,
hospital 1 clinicians believed that guidelines did not
have to be strictly followed (quotes 27 and 30-31,
table 4). Variation in adherence beliefs may result from
whether clinicians saw guidelines as flexible enough to
individualise patient care. Clinicians in units with strict
adherence beliefs tended to see guidelines as suffi-
ciently tailored for their patient population, whereas
doctors in units with less stringent adherence norms
tended to see guidelines as less tailored to individual
patients.

DISCUSSION
This is the first study applying NCF to explain ICU
antibiotic decision-making. Prescribing decisions were
usually made in uncertainty and high stakes due to the
significant consequences of antibiotic undertreatment
and overtreatment.

Antibiotic decisions were influenced by clinicians’
perception of the necessity to prescribe relative to their

concerns about the consequences of doing so. Neces-
sity perceptions were strongly influenced by beliefs
that antibiotics would protect patients from deteriora-
tion and clinicians from ethical, legal and reputational
consequences of undertreatment. Similar beliefs were
identified by a systematic review of determinants of
hospital antibiotic prescribing.'

Consistent with previous studies,'’ our participants
commonly cited AMR as a concern. However, AMR
was perceived as more distal relative to antibiotic
necessity as proximal protection. Similarly, few clini-
cians identified antibiotic toxicity concerns as key
decision-making contributors. Clinicians’ strong neces-
sity beliefs and low concerns translated into favouring
prescribing or continuing empiric antibiotics, termed
‘erring on the side of caution’.

A loss aversion bias may augment this inclination
to prescribe. This heuristic is where subjective losses
outweigh equivalent potential gains when there are
perceived risks and uncertain outcomes, incentivising
individuals to behave in a way that minimises their
likelihood of experiencing penalties.”® ** Clinicians’
inclination to prescribe is thus understandable given
the immediacy and severity of consequences associated
with antibiotic undertreatment compared with those
associated with overtreatment. Clinicians are also indi-
vidually responsible for the consequences associated
with undertreatment, whereas the consequences asso-
ciated with overtreatment are collective. This finding
is consistent with previous assertions that the severe
consequences of undertreatment for individuals moti-
vate hospital antibiotic overprescription.'®

Context affected clinicians’ inclination to prescribe
in uncertainty. Like prior research, prescribing in-hours
versus out-of-hours,”” input from certain external team
members*® and prescribing norms®” were perceived
to influence decision-making. Similarly, prescribers’
capabilities,*® past experience®” and external policy*
may affect this behaviour (figure 1). Further research
should explore the relationships between these factors.

A repeatedly stated view was that ‘complete anti-
biotic courses’ militated against resistance. While the
view is valid (eg, in tuberculosis),*" it is questionable
in the ICU where standard treatment courses (eg, for
pneumonias) have been progressively shortened** and
early termination or de-escalation minimises selection
pressure on gut flora, which (rather than the proxi-
mate infection) is the likely source of future resistance.
If there is no pathogen, completing the course has no
possible merit and may cause collateral harm.

Quality and safety recommendations

Clinicians’ perceptions of the proximal need for anti-
biotics appear to outweigh their antibiotic-related
concerns, leading to favouring overprescription
in uncertainty. This behaviour is understandable;
however, inappropriate empiric antibiotics may
increase the risk of death® and may promote AMR.
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Policy and practice (norms)

E.g., Sepsis Six national policy, National Health Service sepsis
targets, antimicrobial stewardship initiatives

o o o oy
Clinician capability
E.g., experience and seniority of clinician
(early career trainee; middle grade trainee;
consultant), training, knowledge, skills

v

. Antibiotic
Past experience

Positive: E.g., patient recovery, positive

feedback

Negative: ‘being burnt’ E.g., patient

deterioration or death, lawsuits, being

scolded

the clinician

Clinician perceptions and beliefs

i

Necessity beliefs

E.g., protecting against adverse
consequences for the patient and

Environmental
context

E.g., decision-making in hours
vs. out of hours, input from
external team members, local
prescribing norms

y 3

Antibiotic
Concerns

E.g., antibiotic-related
adverse consequences for
patients (toxicity) and society
(antimicrobial resistance)

v

‘Erring on the side of caution’

Perceived necessity for ‘prescription as protection”
outweighs concerns about patient (antibiotic toxicity)
and societal harm (antimicrobial resistance)

Prescribing decision

6[°

VS. ‘Being brave’

Concerns about antibiotic harm (individual
and societal) outweigh the necessity for
prescription, allowing the clinician to ‘be
brave’ and withhold or stop antibiotics

Figure 1 Factors influencing intensive care unit clinicians’ antibiotic prescribing in clinical uncertainty.

Our participants recognised AMR’s threat; however,
they viewed it as distal and did not prioritise it during
decision-making.

Our findings have implications for AMS interven-
tion development in ICUs. Interventions designed to
increase AMR awareness are less likely to be effec-
tive than approaches that address clinicians’ necessity
concerns evaluation when making prescribing deci-
sions for individual patients. Our participants were
concerned about distal AMR, yet prioritised their
proximal need to protect against the consequences of
not prescribing. Thus, interventions raising clinicians’
concerns about potential antibiotic-related harms to
the patient are more likely to reduce antibiotic neces-
sity perceptions than general AMR-related messages.

New technology may help reconcile clinicians’
beliefs about the necessity to prescribe/not prescribe.
Molecular diagnostics can detect bacteria, viruses and
antibiotic resistance genes within hours,** rather than
the 48-72 hours needed for laboratory culture. Having
molecular diagnostic results may encourage clinicians
to prescribe narrower-spectrum antibiotics than ordi-
narily used for empiric therapy, stop antibiotics if a
virus and/or no bacterial pathogens are found, and
de-escalate to narrow-spectrum antibiotics once a
pathogen is identified. Nevertheless, given the poten-
tial consequences of undertreatment, clinicians may
not trust negative results and may continue empiric

antibiotics. In context, clinicians’ antibiotic necessity
perceptions may explain findings of a lack of difference
in intensivist prescribing with and without a highly
sensitive rule-out test (ie, one advising discontinuing
antibiotics because an infection was unlikely).* Novel
information may be insufficient to over-ride estab-
lished decision-making beliefs; confidence in such
systems and interventions increasing the defensibility
of non-prescribing should be developed to encourage
behaviour change.

Contextual factors can moderate the preference of
erring on the side of caution. ICU consultants and micro-
biologists should continue creating SOS plans to follow
out-of-hours and should ensure these accord with AMS
principles. Antimicrobial stewards may experience
barriers to participation in antibiotic decision-making
(eg, limited consultant contact)*®; such obstacles should
be assessed and addressed locally. Units should also create
norms promoting AMS practices (eg, restricting specific
broad-spectrum antibiotics).

Limitations

This study has limitations. VBIs are self-reports about
clinicians’ prescribing intentions without real patient-
related or clinician-related consequences. Therefore,
participants may answer differently in vignette deci-
sions from how they would have acted with actual
patients (eg, in terms of withholding antibiotics).
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While we intentionally designed vignettes with no
correct answers to encourage reflection in uncertainty,
future research using vignettes with ‘correct’ responses
may better understand factors associated with inap-
propriate prescribing.

We investigated prescribing in English ICUs. We
recognise that Hulscher and colleagues’ review'*
included national culture, and that developed and
developing nations have differing drivers to AMR
development.*” More research should explore anti-
biotic decision-making in other cultural contexts,
including the ‘open ICU’ model, where patients remain
under the care of their primary physician or surgeon
rather than intensivists; this model, which is nowhere
followed in the UK, has less central control and has
been associated with higher infection rates.**

We sampled from four hospitals; staff may not fully
represent English ICUs. However, these hospitals were
selected to ensure diversity and participants would
have trained at multiple institutions, so attitudes and
behaviours would have evolved from a wider footprint.

Our focus groups included two microbiologists
and one infectious disease doctor. Our focus was on
ICU bedside clinician decision-making; future studies
should explore specialist decision-making.

CONCLUSION

This is the first study exploring antibiotic decision-
making in ICU using NCF. When making antibiotic
decisions, clinicians must balance important conse-
quences for the individual patient, themselves and the
society, under high-stakes and uncertain conditions.
Our findings indicate that clinicians favoured erring
on the side of caution—prescribing or continuing
empiric antibiotics in uncertainty to protect against
possible consequences of undertreatment. Clinicians
viewed antibiotics’ necessity (ie, protection for their
patients and themselves) as outweighing concerns
about antibiotic toxicity and AMR. Stewardship initi-
atives are more likely to be effective if they address
clinicians’ perceptions of antibiotic necessity and
increase concerns about antibiotics’ potential harmful
effects for individual patients.
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