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Abstract

Background Antimicrobial resistance is a growing global problem. There has been increasing emphasis on promoting antimi-
crobial stewardship. Accurate completion of antibiotic prescriptions, such as documentation of clinical indication and a stop/
review date, helps promote antimicrobial stewardship.

Aims To investigate the impact of educational interventions on the completeness of antibiotic prescriptions at Causeway Hospital
surgical unit.

Methods Inpatient drug prescription charts were audited to monitor the completeness of antibiotic prescriptions on the surgical
unit. Two educational interventions were implemented, with a subsequent prospective re-audit carried out.

Results The completion of (1) “Stop date/Review date”, (2) “What infection are you treating?”, (3) “Cultures sent?”, (4) “Printed
name”, (5) “Professional number”, and (6) “Bleep number” fields within the inpatient drug charts increased noticeably in the re-
audit. A paired ¢ test, comparing all of the initial audit completion proportions with the re-audit completion proportions,
demonstrated a statistically significant improvement (p < 0.05).

Conclusions Educational interventions led to an improvement in the completeness of antibiotic prescriptions. This highlights the

important role that continued audit and education play in the promotion of antimicrobial stewardship.
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Introduction

Antibiotics are commonly prescribed to surgical inpatients.
Globally, resistance to antimicrobial agents is increasing, and
production of novel antibiotic agents has slowed in recent
years [1].

There is an increasing prevalence of intra-abdominal infec-
tions caused by antibiotic-resistant organisms, with associated
increased morbidity and mortality rates [2]. The Department
of Health in Ireland has stated that, “The rise in antimicrobial
resistance is thus one of the greatest potential threats to human
health at global, European and national levels” [3].

Within Ireland, there has been an increase in antimicrobial
resistant pathogens causing infections, alongside an increase in
antimicrobial consumption [4]. The incidence of piperacillin/
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tazobactam-resistant E. coli and Klebsiella pneumoniae blood-
stream infections is increasing in Northern Ireland [5].

Great emphasis has therefore been placed on the concept of
antimicrobial stewardship. The National Institute for Health
and Care Excellence (NICE) defines antimicrobial steward-
ship as, “an organisational or healthcare-system-wide ap-
proach to promoting and monitoring judicious use of antimi-
crobials to preserve their future effectiveness”, and defines
antimicrobial resistance as, “loss of effectiveness of any anti-
infective medicine, including antiviral, antifungal, antibacteri-
al and antiparasitic medicines” [6].

A 5-year national strategy in the UK for tackling antimi-
crobial resistance was published in 2013, and one of its key
actions was to optimise antibiotic prescribing through stew-
ardship [7]. The Transatlantic Task Force on Antimicrobial
Resistance promotes co-operation on the issue of antimicrobi-
al resistance between the European Union and the USA. It
produced a list of indicators for hospital antimicrobial stew-
ardship policies, for example, documentation of indication,
procedure for a post-prescription review of antibiotic appro-
priateness, and communication of prescribing audit results
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with prescribers [8]. It is suggested that individuals who pre-
scribe antibiotics in surgical units should be involved in anti-
biotic stewardship programmes, so that they are fully integrat-
ed into clinical practice [9].

Public Health England published an antimicrobial steward-
ship toolkit entitled, “Start smart — then Focus”,
recommending its use in quality improvement. “Starting
smart” advises prescribers to “document clinical indication
(and disease severity if appropriate), drug name, dose and
route on drug chart and in clinical notes”, “include review/
stop date or duration”, and “obtain cultures prior to commenc-
ing therapy where possible (but do not delay therapy)”. “Then
Focus” advises the importance of, “reviewing the clinical di-
agnosis and the continuing need for antibiotics at 48-72 hours
and documenting a clear plan of action” [10].

For each antibiotic prescribed in the drug chart used in the
Northern Health and Social Care Trust (NHSCT), there are
fields for “Medicine”, “Dose”, “Route”, “Frequency”,
“Start date”, “Stop date”, “Special Instructions”, “What in-
fection are you treating?”, and “Cultures sent?”

For each prescription, there are also four fields for infor-
mation to identify the prescriber, namely, “Sign”, “Print”,
“Professional number”, and “Bleep”.

From observation on the surgical wards, it appeared that
some of these fields were completed very well, but others
were rarely completed.

The NHSCT policy states that prescribers should,
“Document clinical indication (and disease severity if appro-
priate), dose and route on the drug chart and in the clinical
notes”, and “Review the clinical diagnosis and the continuing
need for antibiotics by 48-72 hours and make a clear plan of
action - the ‘antimicrobial prescribing decision’” [11].

Quality improvement projects have previously been shown
to improve prescribing documentation, for example documen-
tation of the indication and treatment duration of an antibiotic
prescription [12].

We hypothesised that the quality of completion of antibiot-
ic prescriptions in drug charts would improve following edu-
cational interventions.

Methods

The standard that we chose to audit against was a completion
rate of 100% for each of the following aspects of each antibi-
otic prescription:

“Medicine”, “Dose”, “Route”, “Frequency”, “Start date”,
a documented review date or stop date, “What infection are
you treating?”, “Cultures sent?”, “Sign”, “Print”,
“Professional number”, and “Bleep”.

In the initial audit, inpatient drug charts were reviewed over
aperiod of 11 days, between 27/10/2016 and 06/11/2016. The
completion or non-completion of each of the above aspects of
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the prescription was recorded for each antibiotic on each drug
chart. On day 1, all of the drug charts on the two surgical
wards were reviewed. On subsequent days, drug charts of
newly admitted surgical patients on the two surgical wards
were reviewed. Newly admitted patients were identified by
daily review of a list of patients admitted over the previous
24 h on the surgical take, produced each morning by the on-
call surgical team.

Following this initial audit period, two interventions were
then introduced, in an attempt to improve completion of anti-
biotic prescriptions.

Firstly, the results of the initial audit were presented at a
surgical teaching session, attended by doctors working on the
surgical wards. This teaching session consisted of describing
which proportion of drug charts reviewed had each of the
information fields completed. Advice was also given on areas
where most improvement could be achieved, namely
documenting what infection was being treated, documenting
a stop or review date, indicating whether or not cultures had
been sent, and completing the four identification fields. The
rationale behind the importance of this was emphasised.

Secondly, following the departmental teaching session, an
email was sent to all of the doctors who work in the surgical
unit. This email described the results of the initial audit, and
also highlighted areas for improvement. It also described the
importance of completing the various fields within the antibi-
otic prescription.

A re-audit was carried out over 11 days, between 22/11/
2016 and 02/12/2016, using the same methods as the initial
audit.

The proportion of each aspect completed in the initial audit
was compared to the proportion of the corresponding aspect
completed in the re-audit. A paired ¢ test was used to make a
statistical comparison. Data analysis was carried out using
GraphPad Prism.

The results of the re-audit were presented at a surgical
teaching session.

Results

Table 1 shows the proportion and number of antibiotic pre-
scriptions that had each aspect completed, for both the initial
audit and the re-audit.

As can be seen from Table 1, “Medicine”, “Dose”,
“Route”, “Frequency” and “Signature” all had a 100% com-
pletion rate in both the initial audit and re-audit.

“Start date” showed a small reduction in completion in the
re-audit compared to the initial audit.

The completion of “Stop date/Review date”, “What infec-
tion are you treating?”, “Cultures sent?”, “Printed name”,
“Professional number”, and “Bleep number” increased
noticeably in the re-audit compared with the initial audit.
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Table 1 The proportion (and number) of antibiotic prescriptions with
each aspect completed in the initial audit and re-audit

Aspect of prescription Initial audit Re-audit
“Medicine” 100% (33) 100% (47)
“Dose” 100% (33) 100% (47)
“Route” 100% (33) 100% (47)
“Frequency” 100% (33) 100% (47)
“Start date” 94% (31) 91% (43)
Stop date/Review date 30.3% (10) 53% (25)
“What infection are you treating?” 52% (17) 89% (42)
“Cultures sent?” 9.1% (3) 45% (21)
Signature 100% (33) 100% (47)
Printed name 33% (11) 85% (40)
Professional number 6.1% (2) 53% (25)
Bleep number 24.2% (8) 72% (34)

A paired ¢ test, comparing the initial audit completion pro-
portions with the re-audit completion proportions, was statis-
tically significant with p <0.05.

Figure 1 illustrates the proportions of each aspect of the
prescriptions completed in the initial audit and re-audit.
Figure 2 represents the same data, showing the differences
between the proportion of each aspect completed in the re-
audit and initial audit.

Discussion

The thorough completion of antibiotic prescriptions is impor-
tant from an antibiotic stewardship perspective. Documenting
the infection being treated will help ensure that the most ap-
propriate antibiotic has been prescribed and allows the
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Fig. 1 The proportion of each aspect of the antibiotic prescriptions
completed in the initial audit, and the corresponding proportion
completed in the re-audit (*p < 0.05)
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Fig. 2 The differences between the proportion of each aspect of the
antibiotic prescriptions completed in the re-audit and the corresponding
proportion completed in the initial audit

antibiotic choice to be reviewed by others, such as pharmacists
and other doctors. Documentation of a stop date or review
date will help ensure that antibiotics are not continued for an
unnecessarily long period of time, and will provide a prompt
for a date to consider stopping the antibiotics, performing an
intravenous to oral switch, or changing to a different antibiotic
such as a narrower-spectrum agent. Documenting whether
cultures have been sent will provide a reminder to the pre-
scribing doctor to ensure that cultures have been taken, and
will also provide a reminder to subsequent reviewing doctors
to chase up the culture results. Furthermore, accurate docu-
mentation of the identity of the prescriber allows easier clari-
fication of queries about the prescription.

A study examining postoperative infections showed 25%
of patients were treated with too broad a regimen of antibi-
otics, and 60% of patients were treated beyond the recom-
mended duration, highlighting the importance of reviewing
the antibiotic prescription [13]. Clostridium difficile infection
rates are lower at hospitals where monitoring of antibiotic
prescription reviews is carried out, with pharmacists believing
that poor documentation of prescribing decisions prevents
successful review of antibiotic prescriptions [14].

Our work follows Public Health England advice, which
recommends monitoring adherence to “Start smart — then
focus” principles, and emphasises the importance of audits,
feedback, education, and engagement with junior doctors
[10]. The lunchtime teaching session helped provide an edu-
cational focus targeted at junior doctors, and provided them
with feedback on their prescribing.

The importance of involving prescribing members of the
surgical team in antimicrobial stewardship efforts, for exam-
ple by auditing prescribing and giving feedback on prescrip-
tions, has previously been emphasised. In this way, they can
add to the important contributions that other healthcare pro-
fessionals, such as pharmacists and microbiologists, make to-
wards antimicrobial stewardship [15].
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It has been suggested that “persuasive” interventions may
garner more support than “restrictive” ones [9]. A Cochrane
review found that interventions, such as enablement and pro-
viding feedback, are effective in increasing compliance with
antibiotic policy and reducing duration of antibiotic treatment
[16].

The improvements observed in our audit have potential
financial benefits. As described above, thorough completion
of antibiotic prescriptions will help ensure antibiotic courses
are not continued for longer than necessary. In Causeway
Hospital, a piperacillin/tazobactam 4.5 g vial costs £1.80, a
co-amoxiclav 1.2 g vial costs £0.85, a gentamicin 360 mg
infusion costs £4.20, a metronidazole 500 mg infusion costs
£0.43, a teicoplanin 400 mg vial costs £6.60, and an aztreo-
nam 2 g vial costs £18.82. These antibiotics are recommended
for use in intra-abdominal infections in our unit [11]. Thus,
ensuring that antibiotics are not continued for an unnecessarily
long time could potentially make significant financial savings
over the course of 1 year. Furthermore, ensuring that antibiotic
choice and course lengths are appropriate helps to reduce the
incidence of healthcare-associated infections, such as
C. difficile. Our audit therefore also has the potential to reduce
the amount of money which needs to be spent on treating
C. difficile infections. Helping to ensure that antibiotic course
lengths are not unnecessarily long, and helping to reduce the
incidence of C. difficile infections will also potentially reduce
the average length of stay in hospital.

There are many possible explanations for why some as-
pects of the antibiotic prescriptions were not being completed
as often as was desirable. Doctors who prescribe the antibi-
otics are often under significant time pressure. The source of
infection is not always clear when the antibiotic is being pre-
scribed. Furthermore, many doctors may have become accus-
tomed to leaving certain aspects of the antibiotic prescription
incomplete, without reflecting on the importance of this.

In terms of the potential weaknesses of this study, it would
have been useful to have carried out further data collection
periods, to investigate whether the positive changes contin-
ued. Junior doctors change rotations every 4—6 months, and
carrying out further cycles after the medical staff had changed
would have provided an insight into whether the improve-
ments could be sustained.

Future work could involve auditing other aspects of the
“Start smart - then focus” guidelines, for example, whether
the prescription complied with the local prescribing guide-
lines. Research has shown that compliance with “starting
smart” was more commonly audited than “then focus”, and
it would therefore be useful to specifically audit the occur-
rence and effectiveness of antibiotic prescription reviews [17].

It would also be important to implement further interven-
tions to study whether the documentation of antibiotic pre-
scriptions could be improved further. For example, perhaps
making the spaces for these pieces of information more
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prominent on the drug charts would help. Further educational
interventions may also be beneficial, for example a study from
a Northern Irish hospital found that interventions such as
learning modules and a “safety notice board” reduced the
number of prescribing errors, including antibiotic prescribing
errors [18]. Furthermore, previous research showed that mul-
tifaceted interventions caused a sustained improvement in ad-
herence to antibiotic treatment guidelines [19].

Individual behaviour plays a role in antibiotic prescribing,
with interventions using behaviour science able to effect
change [20]. Future work to investigate this, for example,
asking doctors to reflect on their motivations when prescribing
an antibiotic, may be worth exploring.

In conclusion, quality of antibiotic prescriptions increased
in our unit following simple educational interventions. This
highlights the importance of audit, feedback, and education in
the promotion of antimicrobial stewardship.
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