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Introduction
There have been growing concerns that antimicrobial resistance 

(AMR) poses major threats to global public health. In Europe alone, 
it is responsible for about 25,000 hospital deaths caused by selected 
multidrug resistant infections, leading to an economic burden of 1.5 
billion Euros per year [1]. Antibiotic use appears to be an important 
factor contributing to increase in resistance at the population and 
individual level [2]. AMR develops rapidly through misuse or over use 
of antibiotics, which affects patients, families, carers and the society as 
a whole. Over 80% of all antibiotic prescribed in the United Kingdom 
(UK) are in primary care [3], and about a half of these are regarded 
as unnecessary. Respiratory Tract Infections (RTIs) account for the 
highest percentage (60%) of all antibiotic prescribed in the primary 
care in the UK [4]. This clearly imposes a huge burden on clinicians 
and other healthcare services used to manage common infections, e.g. 
RTIs, Urinary Tract Infections (UTIs), etc. 

Targeting antibiotic prescribing at primary care still remains a 
great challenge for most health care systems in developed countries. 
Antibiotic prescribing for ambulatory patients decreased substantially 
during 1990s, however, the use of broad spectrum of antibiotics 
increased in the United States of America (USA) [5]. In the UK, 
antibiotic prescribing in primary care has increased since 2000, for 
example, there was a 10% increase in antibiotic prescribing for children 
between 2003 and 2006 [6]. 

Antibiotic stewardship is necessary to address unnecessary 
antibiotic prescribing at the primary care. Only public campaign 
on antibiotic awareness did not work to reduce antibiotic 
prescribing in primary care in the UK [7]. Interventions those are 
multifaceted and broadly applicable to wider population with a 
range of infections, rather than those involve a single strategy and 
focus only specific population with specific conditions, appear to 
be most effective [8]. Behaviour change interventions are likely to 
be more effective. From a General Practitioner (GP) practice-level 
large Randomised Control Trial (RCT) in Wales, we indicated that 
multifaceted educational programme, engaging GPs and patients, 
can significantly reduce antibiotic consumption at primary care [9]. 
From a national initiative by the Scottish Antimicrobial Prescribing 
Group to address antimicrobial stewardship for hospital and 
primary care prescribing observed significant reduction in 
antibiotic prescribing with no adverse events on mortality and 
resistance profile [10]. Recent evidence also suggests to incorporate 
diagnostic technologies such as point of care test (POCT) to reduce 
unnecessary antibiotic prescribing in primary care [11]. However, 
most of the evaluative studies investigating different interventions to 
reduce antibiotic prescribing suffer from short follow up of patients 
[12], means that their long-term health and resource implications 
remain unknown. Although in most trial-based studies the impact 
of these interventions on patients’ resistance profile is overlooked, 
some studies found a significant reduction in resistance [13].

Current State of Economic Evaluation Evidence 
Economic evidence on the cost-effectiveness of interventions 

targeting unnecessary antibiotic use is limited and inconclusive. 
In a recent review study covering both primary and hospital care 
settings [12], identified only five studies, out of 78 investigated, that 
incorporated a cost-effectiveness of interventions. However, there are 
few studies which looked at resource implications of such interventions 
in primary care setting. Studies that investigated the resource and 
cost implications mainly focused on a small number of selected 
items that were affected by interventions. Based on the Stemming 
the Tide of Antibiotic Resistance (STAR) educational programme 
for the intervention practices from a RCT [14], we have found that 
it contributed to 5.5% reduction in dispensing costs of all-cause oral 
antibiotics during 12 months follow up, compared to control practices 
provided usual care. In a primary care study conducted in Norway 
and Sweden, the cost-effectiveness of a diagnostic test like C-reactive 
protein POCT showed non-significant reduction in prescribing 
(p=0.08)and increased cost (p=0.09), however it was not clear whether 
the total costs included all possible resource involved [15].

Although general practitioners (GPs) are aware of the development 
of antibiotic resistance from their daily clinical practice, however, its 
impact on healthcare resources and costs are generally overlooked. 
This is partly due to lack of information on the consequences of 
antibiotic resistance for the primary care, especially the associated 
excess healthcare costs [16]. Patients visiting GPs with common 
infections resistant to one or more common antibiotics prescribed 
by practitioners are likely to revisit, get additional antibiotics, or 
may end up with hospitalisations. For example, resistant Escherichia 
coli UTIs remain symptomatic for longer period and contribute to 
increase work load in general practice. We recently found that for 
patients whose E.coli infections were resistant to at least one of the six 
antibiotics investigated incurred significantly higher antibiotic and re-
consultation costs compared to those with sensitive infections [14]. 
Clearly, this indicates only a conservative estimate of what could be an 
enormously high. Because, antibiotic resistance can also impose costs 
on society beyond a health services costs, such as time-off usual work 
or school. There may also be significant non-monetary costs associated 
with the longer period of disease-symptoms.
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The problem with economic evaluation of programmes targeting 
antibiotic prescribing is that costs of antibiotic resistance are generally 
ignored in the evaluation. Relevant to this [17], showed from a model-
based study that simply prescribing antibiotics to all patients with 
UTI symptoms appeared to be more cost-effective than five other 
alternative strategies with restricted use of antibiotics. The authors, 
however, mentioned one limitation in that the impact of such a strategy 
on resistance was excluded from the model. Nevertheless, the estimate 
of the total cost should include cost of extra treatment of a resistant 
infection compared with susceptible infection, cost of additional 
investigations, more expensive drugs, side effects from additional 
treatments, longer hospital stay, and greater mortality [18]. 

Conclusion
The main challenge remains in that, not many trail-based 

evaluative studies looked at the economic resource implications 
of the alternative strategies to manage infections in primary care. 
Those involved an economic evaluation of the alternative strategies 
suffer from a number of limitations: a short follow up period, not 
properly investigating health and resource impact of interventions on 
resistance, not accounting for all relevant resource implications from 
complications and adverse events due to resistance, etc. Although the 
cost of a specific infection examined in a study may be relatively small, 
the overall burden of antibiotic resistance is remarkably high. This is 
due to the fact that antibiotic resistance can also impose societal (costs 
of ‘out of work’, ‘out of schools’, etc.) and non-monetary costs. Since 
there is a very limited evidence on how bacteria become resistant with 
what rate and how specific antibiotic contributes to this process [19], 
it is really very difficult to accurately measure future health impact and 
costs incurred from current use of any specific antibiotics targeting 
common infections in primary care. 
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