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Background: Rational antimicrobial therapy should provide maximum benefit to patients while minimizing
the development of resistant microorganisms.

Objectives: The aim of this study was to investigate (i) which antimicrobial drugs were chosen by hospital
doctors faced with two common infections [community-acquired pneumonia (CAP) and urinary tract
infection (UTI)], (ii) whether these choices were compliant with local guidance and (iii) the factors that
influenced antimicrobial choice.

Methods: A questionnaire based on two hypothetical clinical scenarios was distributed to 316 hospital
doctors across four UK NHS hospitals in two cities (Newcastle and Edinburgh).

Results: Doctors in Newcastle were significantly more aggressive in their management: more patients were
admitted (CAP: 78.9% versus 48.4%, P < 0.05) and given antimicrobials intravenously (CAP: 53.4% versus
21.2%, P < 0.05). Adherence to the local hospital guideline for CAP was significantly higher in Newcastle
(83.3% versus 38.0%; P < 0.05). Fewer than half of the doctors surveyed used the local hospital guideline
when choosing an antimicrobial, and the British National Formulary was the most frequently used resource
(>90%). Junior doctors also identified medical school teaching and opinions of senior doctors as important
influences.

Conclusions: This study highlights inadequacies in the implementation and promotion of local guidelines,
and demonstrates the potential for widely varying antimicrobial practices in two comparable UK cities.
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Introduction

The problem of antimicrobial resistance, along with its associated
threat to public health, is widely accepted to be worsening.' The
recent emergence of several multidrug-resistant bacteria has com-
plicated patient management and increased patient morbidity and
mortality.” There are several factors responsible for the develop-
ment of resistance but arguably the most important is the inap-
propriate prescribing of antimicrobials by doctors.

Strict control on antimicrobial usage by monitoring and imple-
mentation of prescribing policies has resulted in a substantial fall
in the prevalence of antimicrobial-resistant microorganisms.'~
Evidence-based antimicrobial prescribing guidelines and formu-
laries aim to foster responsible prescribing that maximizes benefit
to the patient while minimizing the emergence of resistant
microorganisms. Despite the large expenditure and collaborative

effort involved in formulating local antimicrobial policies, it is
still unclear whether they have a major influence on clinical
practice.

The aim of this study was to investigate which antimicrobial
drugs were chosen by hospital doctors faced with presentations of
two common infections, whether these choices were in line with
local guidance and which factors were most influential in guiding
antimicrobial choice. The study also aimed to compare attitudes
towards antimicrobial prescribing in two similar UK academic
centres.

Methods

The study was conducted in two UK NHS health regions, each
containing two large teaching hospitals. In NHS Lothian (University
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Figure 1. Hypothetical clinical cases given to doctors.

Hospitals Division), data were collected from the Western General
Hospital (WGH) and the Royal Infirmary of Edinburgh (RIE). In the
Newcastle-Upon-Tyne Hospitals NHS Trust, data were collected
from the Freeman Hospital and the Royal Victoria Infirmary (RVI).

Doctors on the wards were handed a one-page questionnaire
(Figure 1) and supervised while they completed it (unaided). This
was done over a 2 week period in each centre to maximize the
sample of doctors. The questionnaires were anonymous but both
the place of work and clinical grade of the doctor were recorded.
The first section of the questionnaire contained two hypothetical
patient histories. The scenarios were intentionally written as ‘grey
cases’ to see how doctors would interpret the severity of the case and
consequently determine how they would apply the guideline. Sever-
ity was left to their clinical judgement (and any help the guideline
offered). Based on the clinical information given, doctors were asked
for an initial management plan. The second section asked the doctor
to indicate the influences that informed their management plan and
the resources they had referred to in the past 12 months to aid a
prescribing decision.

The chi-squared test for independence was used to detect statis-
tically significant relations between two categorical variables. Inde-
pendent sample t-tests were used to detect difference between the
means of two parametric variables. SPSS release 12.0.0 for Windows
was used to facilitate calculations. All statistical analyses were
performed at the 95% significance level.

Results

In total, 316 doctors responded to the questionnaire, 132 from
Newcastle and 184 from Edinburgh. A significantly greater pro-
portion of doctors in Newcastle than in Edinburgh chose to admit
the patients with community-acquired pneumonia (CAP; 78.9%
versus 48.4%, P < 0.05) and urinary tract infection (UTL; 41.4%
versus 28.3%, P < 0.05).

Antimicrobial treatment for CAP

The most popular prescribing choice to treat CAP in Edinburgh
was consistent with the British Thoracic Society (BTS) guide-
line,* comprising combination therapy with amoxicillin and
clarithromycin (65 doctors; 35.3%; Table 1). In Edinburgh,
70 doctors (38.0%) were prescribing according to the hospital
guideline. In Newcastle, the majority of doctors chose mono-
therapy amoxicillin (38 doctors; 28.8%; Table 1). In Newcastle,
110 doctors (83.3%) were prescribing according to their
local hospital guideline. A significantly greater proportion of
Newcastle doctors than of Edinburgh doctors chose to give
intravenous therapy (53.4% versus 21.2%, P < 0.05).

Antimicrobial treatment for UTI

Monotherapy trimethoprim and monotherapy co-amoxiclav were
the most widely prescribed regimens in Edinburgh (66 doctors,
35.9%, and 63 doctors, 34.2%, respectively; Table 1). In Newcastle,
monotherapy trimethoprim was the most common antimicrobial
regimen prescribed by 63.6% (84 doctors). In Newcastle,
96 doctors (72.7%) were compliant with the local hospital
guideline, compared with only 83 doctors (45.1%) in Edinburgh.

Prescribing influences and information resources

In both cities, current hospital practice was cited as the greatest
determinant on antimicrobial prescribing. Guidelines were a
much greater influence in Edinburgh than in Newcastle (121
doctors, 65.8%, versus 55 doctors, 41.7%). The greatest influ-
ences on pre-registration house officer prescribing were medical
school teaching and the opinions of senior doctors, whereas
antimicrobial prescribing by senior house officers was more
influenced by hospital practice and guidelines. Of all doctors
in the survey, 94% had used the British National Formulary
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Table 1. Proportion of respondents making specific empirical antimicrobial choices

Edinburgh Newcastle
Antimicrobial regimen % doctors (n) Antimicrobial regimen % doctors (n)
CAP
amoxicillin + clarithromycin 35.3 (65) amoxicillin® 28.8 (38)
amoxicillin® 24.5 (45) amoxicillin + erythromycin® 24.2 (32)
co-amoxiclav + clarithromycin® 13.6 (25) amoxicillin + clarithromycin® 21.2 (28)
co-amoxiclav 9.8 (18) cefuroxime® 6.8 (9)
amoxicillin + erythromycin 2.7 (5) amoxicillin + cefuroxime 3.0 (4)
amoxicillin + ceftriaxone 1.6 3) cefuroxime + clarithromycin® 23 (3)
amoxicillin + penicillin 1.1 (2) co-amoxiclav + erythromycin 1.5 2
amoxicillin + co-amoxiclav 1.1 (2) co-amoxiclav 1.5 (2)
none given 10.3 (19) ciprofloxacin 1.5 @)
penicillin 1.5 (2)
none given 7.6 (10)
UTI
trimethoprim 35.9 (66) trimethoprim® 63.6 (84)
co-amoxiclav® 34.2 (63) cefuroxime 7.5 (10)
ciprofloxacin® 10.9 (20) ciprofloxacin 6.8 (9)
trimethoprim + co-amoxiclav 49 (9 cefalexin® 6.0 (8)
co-amoxiclav + ciprofloxacin 2.7 (5) co-amoxiclav 3.0 (4)
amoxicillin 2.2 4) trimethoprim + ciprofloxacin 2.3 (3)
trimethoprim + cefalexin 1.6 3) trimethoprim + nitrofurantoin® 1.5 (2)
trimethoprim + amoxicillin 1.6 3) nitrofurantoin® 1.5 @)
none given 6.0 (11) amoxicillin 1.5 (2)
none given 6.1 (8)

“Local guideline recommendations.

(BNF) in the past 12 months, whereas only 43% had referred to
their local hospital guideline; 39% had used the BTS guideline.

Discussion

The central aim of this study was to investigate what prescribing
choices junior hospital doctors make when faced with two com-
mon infections and what influences and resources play a part in
their choices. The main findings were that (i) the most important
influences on prescribing choice were medical school teaching
and the lead provided by senior doctors, (ii) adherence to the
local hospital guidelines varied from 83 to only 38%, (iii) in spite
of considerable efforts to produce local guidance only a minority
of prescribers use it, with most preferring to refer to the BNF and
(iv) there were clear differences between centres in approach to
the same clinical scenarios.

Antimicrobial choice and compliance with local guidelines

In Edinburgh, 41% of doctors complied with the local hospital
guideline when treating CAP and a similar proportion of doctors
complied with the local hospital guideline for UTI. This com-
pared with adherence rates of more than 80 and 72%, respec-
tively, amongst Newcastle doctors. Variations in hospital
guideline uptake have been attributed to different factors, includ-
ing the doctor’s knowledge, attitude and behaviour.” Poor guide-
line adherence results from inadequate dissemination of the
recommended information.®’ To date, no optimal method of

distributing guidelines has been identified, with information
compiled in handbooks, ward posters and group educational
meetings all resulting in low awareness.” Doctors may be scep-
tical about locally developed guidelines, having doubts about
their scientific validity and the level of expertise involved in
their development. This may be the case particularly when
local and national guidelines vary, as was the case for CAP
treatment in Edinburgh. The perceived validity of the recommen-
dations made by a respected national organization may explain
the high uptake of the BTS guideline in our study.6

A large proportion of junior doctors questioned in this study
identified medical school teaching and senior doctors as major
influences on their antimicrobial prescribing. This might also
explain the divergent attitudes towards severity assessment and
admission seen between the two centres. It is also notable that
undergraduate teaching in Edinburgh recognizes trimethoprim as
a first-line drug in UTI while hospital guidelines recommend
co-amoxiclav or ciprofloxacin. Although undergraduate pharma-
cology teaching appears to influence junior doctors’ prescribing,
there remains concern that it fails to provide sufficient grounding
to enable graduates to be rational and effective prescribers.®
The influence of senior doctors upon prescribing agrees with
previous data.’

Prescribing influences and resource use

In spite of all the information published to help antimicrobial
prescribing, the BNF (a general prescribing reference covering all
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clinical drugs prescribable on the NHS issued to all doctors and
found on all UK hospital wards) remains the definitive resource,
being used by 95.7% of Edinburgh doctors and 92.5% of
Newcastle doctors. This highlights the importance of perceived
validity, brand recognition and availability, and their potential to
overshadow the implementation of locally developed guidelines.
Implementation may be improved by the enthusiastic support for
and evaluation of local materials. The pharmacy department in
Newcastle employs an antimicrobial pharmacist to supervise
antimicrobial prescribing and implement local guidelines. The
use of broad-spectrum and new, potent antibiotics is limited.
Centres with a dedicated antimicrobial pharmacist-led unit
have demonstrated improved clinical outcome and high guideline
adherence. '’

In conclusion, this study has highlighted the inadequacy of
local antimicrobial guideline implementation in some academic
centres and shows that, in spite of efforts to provide local guid-
ance, the BNF remains the choice of reference for many UK
doctors. Further work should focus on the reasons why some
centres are more successful at implementation of local guidelines
and why doctors still prefer a general prescribing reference to
guide their antimicrobial choices.
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