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Introduction 

Overuse of antibiotics is an ongoing concern due to the rise in antibiotic resistance to existing 
antibiotics and the lack of new antibiotics in the pipeline with novel mechanisms of action. 
(ECDC/EMEA Technical Report The bacterial challenge: time to react) There is also evidence that 
antibiotic prescribing contributes to antibiotic resistance in individual patients. A systematic 
review and meta‐analysis found that individuals prescribed an antibiotic for a respiratory or 
urinary infection were around twice as likely to develop resistance to that antibiotic compared 
with those who hadn’t taken one. This risk was greatest in the first month after taking the 
antibiotic, but persisted for up to a year.  

(Costelloe C, et al. Effect of antibiotic prescribing in primary care on antimicrobial resistance in 
individual patients: systematic review and meta‐analysis. BMJ 2010;340:c2096) 

 

 

Various strategies have been proposed to reduce unnecessary antibiotic prescribing for acute 
respiratory infections. NICE have recommended a delayed prescription strategy, where patients 
are advised to wait or delay and only have their prescription dispensed if their symptoms are 
prolonged or become worse. National Institute for Health and Clinical Excellence. Respiratory tract 
infections – antibiotic prescribing. Clinical Guideline 69. July 2008. 

 

This toolkit provides evidence that supports the use of a delayed prescription strategy in an attempt to 

promote prudent antibiotic prescribing in primary care. 

Examples of patient decision aids are provided as a resource to engage patients and help them clarify the 

risks versus the benefits of an antibiotic prescription. 

The recently updated MK primary care antibiotic prescribing guidelines are included. These guidelines were 

developed based on national HPA recommendations with local input on resistance provided by the MK 

microbiology team. They aim to recommend the most effective treatment for common infectious 

indications and minimize unnecessary side effects, for example Clostridium difficile, to reduce antibiotic 

associated morbidity and mortality.  

 

 

http://www.bmj.com/cgi/content/abstract/340/may18_2/c2096
http://www.bmj.com/cgi/content/abstract/340/may18_2/c2096
http://www.bmj.com/cgi/content/abstract/340/may18_2/c2096
http://www.bmj.com/cgi/content/abstract/340/may18_2/c2096
http://www.nice.org.uk/guidance/index.jsp?action=byID&o=12015
http://www.nice.org.uk/guidance/index.jsp?action=byID&o=12015


Summary of evidence regarding antibiotic use 
New evidence supports NICE guidance on antibiotics for acute otitis media in 
children 

 http://www.npc.nhs.uk/rapidreview/?p=1394 

  

10th March 2011 

Two recent RCTs showed that, when diagnosed according to stringent criteria, more children 
with acute otitis media recover more quickly with antibiotics than with placebo. Benefits are 
more likely in those who are systemically unwell or have more severe disease. However, the 
condition of many children taking placebo improves without antibiotics and more children 
taking antibiotics suffer adverse effects.  

Level of evidence: 
Pittsburgh study level 2 (limited quality patient‐oriented evidence) and Turku study level 1 (good 
quality patient‐oriented evidence) according to the SORT criteria.  

Action 
Healthcare professionals should continue to follow NICE guidance on prescribing of antibiotics for 
self‐limiting respiratory tract infections in adults and children in primary care. The majority of 
adults and children over 3 months with acute otitis media (AOM), who are otherwise well, 
generally do not require antibiotics because it is a self‐limiting illness and complications are likely 
to be rare if antibiotics are withheld. NICE advises that two antibiotic management strategies 
should be considered: delayed antibiotic prescribing, in which an antibiotic prescription is written 
for use at a later date if symptoms worsen; or no antibiotic prescribing. 

NICE recommend that antibiotics are prescribed immediately, and/or further appropriate 
investigation and/or management should be offered if the patient is systemically very unwell, or is 
at high risk of serious complications because of pre‐existing co‐morbidity, or has symptoms and 
signs suggestive of serious illness and/or complications. In patients with AOM this includes those 
who have mastoiditis. 

NICE also say that, depending on clinical assessment of severity, children can also be considered 
for immediate antibiotics if they have bilateral AOM and are less than 2 years old, or if they have 
otorrhoea. However, a no antibiotic or delayed antibiotic strategy should also be considered and 
the decision should be made on an individual patient basis, depending on the clinical assessment 
of the severity of the child’s illness. 

For all antibiotic prescribing strategies, patients should be given advice about the usual natural 
history of the illness, including the average total length of the illness (four days for AOM), and 
advice about managing symptoms, including fever (particularly analgesics and antipyretics). 
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What is the background to this? 
Many guidelines for the management of AOM, including the NICE guideline, recommend a 
watchful waiting strategy, rather than immediate antibiotics, based on the results of clinical trials 
that showed relatively high rates of spontaneous improvement in children with AOM. However, it 
is argued that such trials had limitations, for example, a lack of stringent diagnostic criteria, the 
inclusion of very few young children, and the use of an antibiotic with limited efficacy or that was 
administered in suboptimal doses. Two RCTs in Pittsburgh (US) and Turku (Finland) aimed to 
address these concerns by carrying out studies in the age group at greatest risk and assessing the 
efficacy of co‐amoxiclav vs. placebo in young children diagnosed with AOM according to specified 
criteria. 

What do these studies claim? 
The Pittsburgh study found that, among children aged 6 to 23 months with AOM diagnosed 
according to stringent criteria, treatment with co‐amoxiclav for 10 days reduced the time to 
resolution of symptoms and reduced the overall symptom burden and the rate of persistent signs 
of acute infection on otoscopic examination, compared with placebo. 

Seventeen children needed to be treated with co‐amoxiclav, compared with placebo for one to 
have sustained resolution of symptoms at day 2. This NNT was reduced to 7 for resolution of 
symptoms with antibiotics at day 7. Five children needed to be treated with co‐amoxiclav for one 
fewer to suffer clinical failure (defined as the persistence of signs of acute infection on otoscopic 
examination) at or before the visit on day 4 to 5. This NNT was reduced to 3 at day 10 to 12. 
Mastoiditis developed in one child who received placebo. Diarrhoea (NNH 10) and nappy‐area 
dermatitis (NNH 6) were more common among children who received co‐amoxiclav. 

The Turku study found that children aged 6 to 35 months diagnosed with AOM according to 
stringent criteria benefited from co‐amoxiclav treatment for 7 days, compared with placebo, 
although they had more side effects. Four children needed to be treated with co‐amoxiclav for one 
fewer to suffer clinical failure at day 8. However, five children needed to be treated with co‐
amoxiclav, compared with placebo, for one to suffer diarrhoea. 

How does this relate to other studies? 
The numbers needed to treat in these studies, which were undertaken in young children with 
AOM diagnosed according to strict criteria, appear more impressive than those seen in a Cochrane 
review (10 RCTs, n=2,928), which included a much broader population of children with AOM. (See 
Table 1) However, it is difficult to compare the results directly because of the different 
populations and antibiotic regimens, and the different outcomes considered. 

The Cochrane Review found that two thirds of children had no pain 24 hours after treatment 
started, irrespective of whether they received antibiotics or placebo, and 78% of children receiving 
placebo had spontaneously recovered from pain at two to seven days. Sixteen patients needed to 
be treated with antibiotics to gain pain relief in one extra patient at day 2 to 7, but antibiotics 
did not reduce pain at 24 hours, or reduce tympanometry, perforation or recurrence.  Few serious 
complications occurred in either the antibiotic or placebo group, with only one child (who was 
treated with penicillin) developing mastoiditis. However, for every 23 patients treated with 
antibiotics, one extra will suffer harms such as diarrhoea vomiting or rash. Putting this in the 
context of 100 patients taken at random, around 6 extra will gain pain relief, and around 4 extra 
will suffer adverse effects, as a result of treatment. This is a fine balance. 

http://www.nice.org.uk/cg69
http://clinicalevidence.bmj.com/ceweb/resources/glossary.jsp#RCT
http://www.nejm.org/doi/full/10.1056/NEJMoa0912254
http://www.nejm.org/doi/full/10.1056/NEJMoa1007174
http://www.nejm.org/doi/full/10.1056/NEJMoa0912254
http://www.nejm.org/doi/full/10.1056/NEJMoa1007174
http://onlinelibrary.wiley.com/o/cochrane/clsysrev/articles/CD000219/frame.html
http://onlinelibrary.wiley.com/o/cochrane/clsysrev/articles/CD000219/frame.html


 

Table 1: NNTs and NNHs for selected results 

   NNT for resolution of 

symptoms 

NNT to prevent clinical 

failure 

NNH for adverse 

effects 

Pittsburgh6 to 23 

months 

17 at day 2 7 at day 7  5 at day 4 

to 5 

3 at day 10 

to 12 

10 for 

diarrhoea      6 for 

dermatitis 

Turku6 to 35 

months 

4 for condition 

improved at day 8 

4 at day 8  5 for diarrhoea 

Cochrane1 month 

to 15 years 

16 for pain relief at 

day 2 to 7 

Data unavailable  23 for diarrhoea, 

vomiting and 

rash 

Figure 1: Pain at 2–7 days in children with AOM 

 

Sometimes it is helpful to look at a pictorial representation of the benefits and risks using visual 
representations such as the ones shown here produced using Visual Rx, which was developed by 
Dr Chris Cates and can be found at http://www.nntonline.net/. Figure 1 depicts the likely 
outcomes for a theoretical group of 100 patients, who are given antibiotics for AOM, and shows 
that around 78 children (shown by the green faces) will recover whether they take without 
antibiotics or not, around 6 (the yellow faces) will do better with antibiotics, but the 16 children 
shown by the red faces still have problems even if they have antibiotics. Of course, when 
prescribing we have no idea which group an individual person will fall into. 
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Figure 2: Diarrhoea, vomiting and rash in AOM 

 

In Figure 2, the red faces show the 12 children with AOM who will develop diarrhoea, vomiting or 
rash anyway, even without antibiotic treatment. The green faces which are crossed out are the 
extra 4 children who will develop these symptoms because of antibiotics. Again the problem is 
that we cannot tell in advance which of the patients prescribed antibiotics will be the ones to 
suffer the treatment‐related harms. 

NICE concluded that antibiotics for AOM are effective only in reducing duration of pain in children 
aged between 6 months and 15 years. The NNT in order to prevent one child from having some 
pain after 2 days was 15, and children who took antibiotics were more at risk of having adverse 
events. NICE also concluded that antibiotics may be beneficial in children younger than 2 years 
with bilateral AOM and children with both AOM and otorrhoea. The numbers needed to treat 
mean that 3 or 4 children, respectively, with those symptoms would need to be treated with 
antibiotics for 1 additional child to benefit. These results are similar to those seen in the studies 
considered in this Rapid Review. NICE do point out, however, in those children who still had pain 
on day 3 it was found to be generally mild. Also, most parents used suboptimal doses of 
analgesics. NICE stated that “It is debatable whether it is worthwhile to treat children with 
antibiotics, particularly when analgesic use to relieve pain has not been optimised” 

So what? 
In summary, these two new RCTs support NICE guidance. They show that the benefits of 
antibiotics may outweigh the risks for young children with AOM diagnosed according to stringent 
criteria. NICE advises that antibiotics are indicated in patients who are systemically very unwell or 
at high risk of serious complications because of pre‐existing co‐morbidity. Other subgroups of 
children who may benefit include those with symptoms suggestive of mastoiditis, or who have 
otorrhoea, or who are younger than 2 years with bilateral acute otitis media. 

Nevertheless, for many patients with AOM the immediate prescribing of an antibiotic is almost as 
likely to result in side effects as it is to confer benefit. This, combined with the fact that we know 
that otitis media is a self limiting condition, and that antibiotics have no benefit on pain at 24 
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hours and other patient‐orientated outcome markers, makes the routine use of antibiotics in the 
management of many patients with AOM questionable. In addition, antibiotic resistance increases 
with antibiotic exposure both in the population and in the individual patient, and inappropriate 
antibiotic prescribing sends out the wrong message to the patient, their family and friends, that 
antibiotics are necessary for self‐limiting infections. The bottom line is that, in each person the 
benefits of antibiotic prescribing need to be balanced against the risks for that individual and for 
the population as a whole. 

NICE found little evidence on how to identify patients who are most at risk if they don’t receive an 
antibiotic. They stress the need for safety‐netting approaches in case the patients’ illness worsens 
or becomes prolonged, either by use of delayed antibiotic prescriptions or by offering a prompt 
clinical review. If a delayed prescription is given, patients should be given advice on using it if 
symptoms worsen or aren’t resolving as expected. Similarly, if symptoms worsen despite using the 
delayed prescription, the patient should be advised to re‐consult their doctor. 

NICE advises that the patient’s or parent’s concerns and expectations should be addressed when 
agreeing which strategy should be used. It may be helpful to advise them that AOM lasts four 
days, on average. This means that many patients will have symptoms lasting much longer than 
this, whereas in others the illness will resolve quite quickly. Patients should be advised that, for 
the majority, antibiotics make little difference to symptoms, and they may have side effects. 
Advice on use of symptomatic treatments, such as analgesics and antipyretics should also be 
offered when appropriate. 

The Pittsburgh study details 
Hoberman A, et al. Treatment of acute otitis media in children under 2 years of age. N Engl J Med 
2011;364:105–15 

Design: RCT 

Patients: 291 children aged 6 to 23 months with AOM diagnosed on the basis of three criteria: the 
onset, within the previous 48 hours, of symptoms that parents rated with a score of at least 3 on 
the AOM Severity of Symptoms scale; the presence of middle‐ear effusion; and moderate or 
marked bulging of the tympanic membrane or slight bulging accompanied by either otalgia or 
marked erythema of the membrane.  

Intervention and comparison: Children were randomised to receive co‐amoxiclav or placebo for 
10 days. The primary outcome measures were time to resolution of symptoms and symptom 
burden over time. 

Outcomes and results: Among the children who received co‐amoxiclav, 35% had initial resolution 
of symptoms by day 2, 61% by day 4, and 80% by day 7; among children who received placebo, 
28% had initial resolution of symptoms by day 2, 54% by day 4, and 74% by day 7 (P=0.14 for the 
overall comparison). For sustained resolution of symptoms, the corresponding values were 20%, 
41%, and 67% with co‐amoxiclav, as compared with 14%, 36%, and 53% with placebo (P=0.04 for 
the overall comparison). Mean symptom scores over the first 7 days were lower for the children 
treated with co‐amoxiclav than for those who received placebo (P=0.02). The rate of clinical failure 
(defined as the persistence of signs of acute infection on otoscopic examination) was also lower 
among the children treated with co‐amoxiclav than among those who received placebo: 4% versus 

http://www.nejm.org/doi/full/10.1056/NEJMoa0912254
http://www.nejm.org/doi/full/10.1056/NEJMoa0912254
http://clinicalevidence.bmj.com/ceweb/resources/glossary.jsp#P_value
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23% at or before the visit on day 4 or 5 (P<0.001) and 16% versus 51% at or before the visit on day 
10 to 12 (P<0.001). Mastoiditis developed in one child who received placebo. Diarrhoea and 
nappy‐area dermatitis were more common among children who received co‐amoxiclav.  

Sponsorship: Supported by a grant from the National Institute of Allergy and Infectious Diseases.  

The Turku study details 
Tähtinen PA, et al. A placebo‐controlled trial of antimicrobial treatment for acute otitis media. N 
Engl J Med 2011;364:116–26 

Design: RCT 

Patients: 319 children aged 6 to 35 months with AOM diagnosed according to three specific 
criteria: middle‐ear fluid detected by means of pneumatic otoscopic examination that showed at 
least two tympanic‐membrane findings; at least one acute inflammatory sign in the tympanic 
membrane; and acute symptoms, such as fever, ear pain, or respiratory symptoms.  

Intervention and comparison: Children were randomised to co‐amoxiclav or placebo for seven 
days. The primary outcome was time to treatment failure from the first dose until the end‐of‐
treatment visit on day 8. The definition of treatment failure was based on the overall condition of 
the child (including adverse events) and otoscopic signs of acute otitis media. 

Outcomes and results: Treatment failure occurred in 18.6% of the children who received co‐
amoxiclav, as compared with 44.9% of the children who received placebo (P<0.001). The 
difference between the groups was already apparent at the first scheduled visit (day 3), at which 
time 13.7% of the children who received co‐amoxiclav, as compared with 25.3% of those who 
received placebo, had treatment failure. Overall, co‐amoxiclav reduced the progression to 
treatment failure by 62% (hazard ratio [HR] 0.38, 95% confidence interval [CI] 0.25 to 0.59; 
P<0.001) and the need for rescue treatment by 81% (6.8% vs. 33.5%; HR 0.19, 95%CI, 0.10 to 0.36; 
P<0.001). Analgesic or antipyretic agents were given to 84.2% and 85.9% of the children in the co‐
amoxiclav and placebo groups, respectively. Adverse events were significantly more common in 
the co‐amoxiclav group than in the placebo group. A total of 47.8% of the children in the co‐
amoxiclav group had diarrhoea, as compared with 26.6% in the placebo group (P<0.001); 8.7% and 
3.2% of the children in the respective groups had eczema (P=0.04).  

Sponsorship: Funded by the Foundation for Paediatric Research and others.  

http://www.nejm.org/doi/full/10.1056/NEJMoa1007174
http://www.nejm.org/doi/full/10.1056/NEJMoa1007174


Treating otitis media with antibiotics makes recurrence more likely 
http://www.npc.nhs.uk/rapidreview/?p=495 

   

18th August 2009 

An observational follow‐up study to an RCT found that children prescribed amoxicillin for acute 
otitis media (AOM) were about 50% more likely to have recurrence of AOM over the following 
three years than those given placebo. There was no significant effect on rates of related 
referrals or ENT surgery. 

Level of evidence:  
Level 2 (limited‐quality patient‐oriented evidence) according to the SORT criteria. 

Action 
Health professionals should follow NICE guidance on management of upper respiratory tract 
infections. They should try to agree a no‐antibiotic or delayed‐antibiotic strategy for most children 
with AOM, and generally prescribe antibiotics only to children with AOM who are systemically 
very unwell or at high risk of serious complications because of pre‐existing co‐morbidity, or who 
appear unwell with symptoms and signs suggestive of mastoiditis. Depending on clinical 
assessment of severity, an immediate antibiotic antibiotic prescription could be considered for 
children with otorrhoea or children younger than two years with bilateral AOM, but it is important 
to weigh the likely benefits against the possible risk, including side effects. The NPC patient 
decision aids relating to AOM specifically and upper respiratory tract infections generally may be 
helpful in some consultations (please see supporting documents for link). 

What is the background to this? 
As discussed on the relevant section of NPC and in a MeReC bulletin in December 2006, a strategy 
of watchful waiting or delayed antibiotic prescribing is appropriate for most children with AOM. 
About two thirds of children recover within 24 hours, whether they receive antibiotics or not, and 
the number of children in whom antibiotics prevent pain at 2‐7 days (about 7 in 100) is almost 
exactly the same as the number of extra children who suffer diarrhoea, vomiting or rash through 
antibiotic treatment (about 6 in 100). Some children are more likely to benefit from antibiotics 
than others (see action section above). 

This study is a follow‐up to an RCT which was published several years ago, in which 240 children 
aged 6 months to two years with a diagnosis of AOM presenting to 53 general practices in the 
Netherlands were randomised to receive amoxicillin or placebo, and which found results in terms 
of benefits and harms similar to those described above. Approximately three and half years after 
the start of the trial the researchers sent a questionnaire to parents of the participating children 
asking them about episodes of recurrent AOM, referral to secondary care (paediatrician or ENT 
surgeon) and ENT surgery. 
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What does this study claim? 
Questionnaires were returned for 168 of the original 240 children (70%): this subgroup had similar 
baseline characteristics to the whole study population and the groups who had been given 
placebo or antibiotics were well matched. The authors say that 95% of parents were still unaware 

 
 

 In other words, for every five children 
like those in the study given antibiotics for AOM, one developed AOM in subsequent years who 

t 
ed odds ratio 

of 2.5 (95%CI 1.2 to 5.0), suggesting an even greater risk of recurrence of AOM due to antibiotic 
 There were no significant differences in the rates of referral or surgery. 

biotics were 
more likely to recall and report later AOM infections), because most parents were still unaware of 

s, the findings of this study support NICE guidance that, generally 
speaking, antibiotics should be avoided for treatment of AOM, unless there are compelling 

atment. 

 AW, Schilder AGM, Rovers MM. Recurrence 

of the original treatment allocation. 

Three years after randomisation, AOM had recurred in 47/75 (63%) children in the amoxicillin 
group compared with 37/86 (43%) children in the placebo group, relative risk 1.5 (95% confidence
interval [CI] 1.1 to 2), odds ratio (OR) 2.22 (95%CI 1.2 to 4.2), absolute risk increase 20% (95%CI 5%
to 35%), number needed to harm (NNH) 5 (95%CI 3 to 22).

would not have done had they all been given placebo. 

Further analysis showed that patient sex, allergy, and history of recurrent AOM might be relevan
confounding factors. Adjustment for these factors resulted in a slightly higher adjust

treatment.

So what? 
This study has some limitations. In particular, the original sample size was not large, and this 
observational extension was smaller still. It also relies on parent‐reported outcomes and is 
therefore at risk of recall bias, that is, inaccurate recollection of events. The authors say that this 
possibility should not invalidate the results (e.g. if parents of children prescribed anti

the original treatment allocation. However, it is not clear how they established this. 

Despite these limitation

reasons for tre

Study details 

Bezáková N, Roger AMJ, Damoiseaux RAMJ, Hoes
up to 3.5 years after antibiotic treatment of acute otitis media in very young Dutch children: 
survey of trial participants. BMJ 2009;338:b2525 

Patients: 168 of the original 240 children aged six months to two years presenting to GPs in the 

Intervention and comparison: amoxicillin suspension 40 mg/kg/day in three divided doses for 

 

2.5 (95%CI 1.2 to 5.0). Parents reported secondary care referral in 24/78 (31%) of children in the 

Netherlands with signs and symptoms of AOM. 

10 days, or placebo suspension 

Outcomes and results: Parents reported recurrence of AOM in 47/75 (63%) children in the 
amoxicillin group compared with 37/86 (43%) children in the placebo group, RR 1.5 (95%CI 1.1 to
2.0), OR 2.22 (95%CI 1.2 to 4.2), absolute risk increase 20% (95%CI 5% to 35%), NNH 5 (95%CI 3 to 
22). Logistic regression analysis showed that patient sex, allergy, and history of recurrent AOM 
might be relevant confounding factors. Adjustment for these factors resulted in an adjusted OR of 

http://www.bmj.com/cgi/content/full/338/jun30_1/b2525
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amoxicillin group compared to 27/89 (30%) in the placebo group (risk difference 0%, 95%C
to 14%). Parents reported ENT surgery in 16/78 (21%) of children in the amoxicillin group

I –14% 
 

compared to 27/90 (30%) in the placebo group (risk difference –9%, 95%CI –23% to 4%) 

Netherlands Organisation for Scientific Research (grant No 90458074) funded the 
original trial. 
Sponsorship: 



Antibiotic prescribing contributes to bacterial resistance in individual patients 
http://www.npc.nhs.uk/rapidreview/?p=1789 

   

25th August 2010 

A systematic review and meta‐analysis found that individuals prescribed an antibiotic for a 
respiratory or urinary infection were around twice as likely to develop resistance to that 
antibiotic compared with those who hadn’t taken one. This risk was greatest in the first month 
after taking the antibiotic, but persisted for up to a year. 

Level of evidence: 
Level 2 (limited quality patient‐oriented evidence) according to the SORT criteria. 

Action 
Health professionals should ensure they prescribe antibiotics appropriately and in line with NICE 
or local guidance based on HPA advice. Prescribing for viral or mild, self‐limiting infections such as 
coughs and colds is unlikely to improve the course of the illness, puts patients at risk of 
unnecessary adverse reactions (e.g. vomiting, diarrhoea, rash, fungal infection) and encourages 
further consultations. Clinicians should select the patients who are at higher risk of complications 
and those who are more likely to have a bacterial cause for their symptoms. In certain scenarios 
providing reassurance that the symptoms will resolve without antibiotic treatment and the use of 
watchful waiting or a delayed prescription may be preferable. The NPC Patient decision aid 
relating to upper respiratory tract infections (URTIs) may be helpful in some consultations. 
Clinicians in primary care should work with their patients to consider the implications of this study 
when discussing the benefits and risks of taking antibiotics. 

What is the background to this? 
As discussed in a MeReC Bulletin on the management of common infections in primary care, the 
widespread use of antibiotics is associated with the emergence of resistant bacteria, many of 
which are multi‐drug resistant. Furthermore, as very few new antibiotics are entering practice, 
antibiotic resistance is now a major threat to public health. 

Most antibiotic prescribing is in primary care. There are concerns that some common infections 
are becoming increasingly difficult to treat and that illnesses due to antibiotic resistant bacteria 
may take longer to resolve. The findings of this study therefore support the case for primary care 
clinicians and patients to see antibiotic resistance as a reason to refrain from inappropriate 
antibiotic use. A lack of patient awareness may be contributing to the problems caused by 
antibiotic resistance, and it may appear that there is a perception amongst some patients and 
clinicians that antibiotic resistance is only of minimal risk. 

Previous studies that have examined the link between antibiotic prescribing in primary care and 
bacterial resistance have mostly been at population level. To date, only a limited number of good 
quality studies have reported on the relationship between prescribing and prevalence of 
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resistance for at individual‐patient level. Therefore, the aim of this study was to examine the eff
of antimicrobial use on the emergence of antibiotic resistance in individual patients in prima
care. The authors aimed to quantify the strength and duration of any associa

ect 
ry 

tion as well as 
identifying which antibiotics were most and least likely to cause resistance. 

 
 

 reduce over time (P<0.001), although a residual association was 
still present at twelve months. 

nt 

nd 
nt association between 

resistance of respiratory tract bacteria was seen with time (P=0.91). 

e 

 resistance showed no consistent effects, possibly due to the limited 
number of studies available. 

s in 

ance (for 

What does this study claim? 
This review included 24 studies; 22 involved patients with symptomatic infection and two involved
healthy volunteers; 19 were observational studies (of which two were prospective) and five were
RCTs. In five studies looking at the urinary tract (14,348 participants), individuals were between 
two and three times more likely to test positive for resistant organisms within three months of 
antibiotic treatment (pooled odds ratio [OR] for resistance was 2.48, 95% confidence interval [CI] 
2.06 to 2.98). This was shown to

In seven studies of respiratory tract bacteria (2,605 participants), a non‐statistically significa
result was found, with a pooled OR for resistance of 1.48 (95%CI 0.95 to 2.32) within three 
months. However, a statistically significant association between antibiotics and resistance to 
respiratory tract bacteria was found within one month (pooled OR 2.10, 95%CI1.04 to 4.23), a
within two months (pooled OR 2.37, 95%CI 1.42 to 3.95). No significa

Studies reporting the quantity of antibiotic prescribed found that longer duration and multipl
courses were associated with higher rates of resistance. Studies comparing the potential for 
different antibiotics to induce

So what? 
This study found that antibiotics prescribed to an individual in primary care were consistently 
found to be associated with resistance of urinary and respiratory bacteria to those antibiotic
that individual. Despite this association, the clinical significance of the findings of this study 
remains unclear. However, health professionals should still follow appropriate NICE guid
example on antibiotic prescribing for self‐limiting respiratory tract infections) to ensure 
appropriate targeting of antibiotics to those patients most likely to benefit.  

 

 fewest number of antibiotic courses should be prescribed for the 
shortest period possible. 

Another implication of the study was that in some instances the antibiotics prescribed in primary 
care may impact on bacterial resistance in individual patients for up to 12 months. Furthermore,
the study’s findings support the Standing Medical Advisory Committee report that 
recommendations that the

Finally, this study serves to highlight the need to use first‐line antibiotics whenever possible, by 
following appropriate NICE and local guidance based on HPA advice. This study supports the on‐
going need for a shift in clinicians’ and patients’ attitudes to the use of antibiotics in primary care 
by providing supporting evidence linking the emergence of resistance to antimicrobial use. 

 

What are the limitations of this study? 
The authors found some evidence of positive publication bias in the urinary bacteria studies 
investigating resistance in E coli but were unable to assess publication bias for the respiratory

http://www.nice.org.uk/guidance/index.jsp?action=byID&o=12015
http://www.hpa.org.uk/Topics/InfectiousDiseases/InfectionsAZ/PrimaryCareGuidance/
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flora, as there were too few studies. Another source of bias could include other confoundin
factors, such as the association between primary care prescribing and any recent hospital 
admissions, where antibiotics could have been used. However, the studies that attempted to 
adjust for potential confounders such as age, sex, comorbidities, catheter use, and smoking
rarely demonstrated substantial difference between crude and adjusted results. A further 
limitation was that, the existing body of evidence is mainly reliant on observational or case‐
controlled studies, and there is a lack of data from clinical trials. These limitations highlight that 
further research is needed to assess the link between antibiotics prescribed in primary care and
more serious infections that require secondary care treatment, as well as to further clari

g 

 status 

 
fy the 

effects of interactions between antibiotic dose, duration, and adherence on resistance. 

l resistance in 
Study details 
Costelloe C, et al. Effect of antibiotic prescribing in primary care on antimicrobia
individual patients: systematic review and meta‐analysis. BMJ 2010;340:c2096 

ed 

 
 

dual. All studies were based in 
countries where antibiotics are available by prescription only 

s 

ur); and trachoma in 
children (one). Two studies examined asymptomatic healthy adult volunteers 

s 

 antibiotics were given between two and 104 weeks before 
measurement of antibiotic resistance. 

 measured by recording medicine bottle 
weights at various time points throughout the study. 

 
 

duce over time (P<0.001), although a residual association was still 
present at twelve months. 

Design 
Systematic review and meta‐analysis of 24 studies conducted in any country. The studies consist
of five RCTs and 19 observational studies, two of which were prospective, and 17 retrospective 
controlled observational or case control studies. The studies were included if they investigated
relations between primary care prescribed antibiotics and antimicrobial resistance in bacteria
sampled from any body site; analysed at the level of the indivi

Patients 
The 24 studies investigated effects in 15,505 adults and 12,103 children. Twenty‐two studie
sampled bacteria from patients with symptomatic infection: urinary tract infections (seven 
studies); respiratory tract infections (seven); otitis media (two); chronic obstructive pulmonary 
disease (one); methicillin resistant Staphylococcus aureus (MRSA) infection (fo

Intervention and comparison 
Studies presented a wide range of antibiotic exposure analyses including those for: macrolide
(eight studies); penicillins (five); sulphonamides and trimethoprim (six); cephalosporins (six); 
tetracyclines (two); quinolones (two); nalidixic acid (one); metronidazole (one); nitrofurantoin 
(one); and “any antibiotic” (seven). The

Adherence to antibiotic regimen was not assessed in most of the studies as they were 
retrospective and researchers were only able to measure prescribing from patients’ records or 
questionnaires, though in one of the RCTs adherence was

Outcomes and results 
In five studies of urinary tract bacteria (14,348 participants), individuals were between two and 
three times more likely to test positive for resistant organisms within three months of antibiotic
treatment (pooled odds ratio [OR] for resistance was 2.48, 95% confidence interval [CI] 2.06 to
2.98). This was shown to re

http://www.bmj.com/cgi/content/abstract/340/may18_2/c2096
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A similar result was found in seven studies of respiratory tract bacteria (2605 participants), with a 
pooled OR for resistance of 1.48 (95%CI 0.95 to 2.32) within three months, which did not reach 
conventional levels of statistical significance. However, some association between antibiotics and 
resistance to respiratory tract bacteria was found within one month (pooled OR 2.10, 95%CI1.04 
to 4.23), and within two months (pooled OR 2.37, 95%CI 1.42 to 3.95). No significant association 
between resistance of respiratory tract bacteria was seen with time (P=0.91). 

Studies reporting the quantity of antibiotic prescribed found that longer duration and multiple 
courses were associated with higher rates of resistance. Studies comparing the potential for 
different antibiotics to induce resistance showed no consistent effects, possibly due to the limited 
number of studies available. The prospective Malhotra‐Kumar study was the only one that 
reported changes in resistance over a long period; pooled ORs fell from 12.2 (95% CI 6.8 to 22.1) at 
1 week to 6.1 (95% CI 2.8 to 13.4) at 1 month, 3.6 (95% CI 2.2 to 6.0) at 2 months, and 2.2 (95% CI 
1.3 to 3.6) at 6 months.  

Sponsorship 
University of Bristol in collaboration with the University of Oxford which both received a 
proportion of their funding from the Department of Health’s NIHR School for Primary Care 
Research. More information on antibiotic prescribing can be found on the common infections 
section of NPC. 

 

 

 

http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(07)60235-9/abstract
http://www.npc.nhs.uk/therapeutics/common_infections/index.php
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Delayed prescribing for upper respiratory tract infections: a qualitative study of 
GPs' views and experiences  

Authors: Høye, Sigurd1; Frich, Jan1; Lindbœk, Morten2 

Source: British Journal of General Practice, Volume 60, Number 581, December 2010 , pp. 907‐
912(6) 

Background  

Delayed prescribing has been promoted as a strategy that meets patients' expectations and helps 
to avoid unnecessary use of antibiotics in upper respiratory tract infections.  

Aim  

To explore GPs' views on and experiences with delayed prescribing in patients with acute upper 
respiratory tract infections.  

Design of study  

Qualitative study involving focus groups.  

Setting  

Norwegian general practice.  

Method  

Qualitative analysis of data collected from five focus groups comprising 33 GPs who took part in a 
quality‐improvement programme of antibiotic prescribing.  

Results  

The views of GPs differed on the usefulness of delayed prescribing. GPs who endorsed the strategy 
emphasised shared decision making and the creation of opportunities for educating patients, whereas GPs 
who were negative applied the strategy mainly when being pressed to prescribe. Mild and mainly harmless 
conditions of a possible bacterial origin, such as acute sinusitis and acute otitis, were considered most 
suitable for delayed prescribing. A key argument for issuing a wait‐and‐see prescription was that it helped 
patients avoid seeking after‐hours care. For issuing a wait‐and‐see prescription, the GPs required that the 
patient was `knowledgeable', able to understand the indications for antibiotics, and motivated for shared 
decision making. GPs emphasised that patients should be informed thoroughly when receiving a wait‐and‐
see prescription.  

Conclusion  

Not all GPs endorse delayed prescribing; however, it appears to be a feasible approach for 
managing patients with early symptoms of mild upper respiratory tract infections of a possible 
bacterial origin. Informing the patients properly while issuing wait‐and‐see prescriptions is 
essential.  

http://rcgp.publisher.ingentaconnect.com/content/rcgp/bjgp/2010/00000060/00000581/art00013#aff_1#aff_1
http://rcgp.publisher.ingentaconnect.com/content/rcgp/bjgp/2010/00000060/00000581/art00013#aff_1#aff_1
http://rcgp.publisher.ingentaconnect.com/content/rcgp/bjgp/2010/00000060/00000581/art00013#aff_2#aff_2
http://rcgp.publisher.ingentaconnect.com/content/rcgp/bjgp/2010/00000060/00000581/art00013#aff_2#aff_2
http://rcgp.publisher.ingentaconnect.com/content/rcgp/bjgp;jsessionid=1kanss702dzlz.alexandra
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NeLM News 

Effect of antibiotic prescribing strategies and an information leaflet on longer‐term 

reconsultation for acute lower respiratory tract infection  

Original article by: M Moore, P Little, K Rumsby, et al.  

Reference: British Journal of General Practice, Oct 2009, vol. 59, no. 567, p. 728‐734  

Source: British Journal of General Practice  

Keywords: Antibiotics; Cough; Doctors‐General Practice; Prescribing; Repeated Use; Respiratory 
Tract Infections; Patient Information Leaflets; United Kingdom;  

Date published: 28/10/2009 00:00  

Summary 

by: Pharm‐line  

Study  involving  family  practices  in  the  Wessex  region.  807  subjects  (aged  3  years  or  older, 
including 136 children younger than 16 years and 133 patients older than 60 years) who had acute 
illness  presenting with  cough  as  the main  symptom,  plus  at  least  one  symptom  or  sign  from 
sputum, chest pain, dyspnoea or wheeze, were included. The subjects were randomised to one of 
three  prescribing  strategies  (antibiotics,  delayed  antibiotic,  no  antibiotic)  and  a  leaflet.  Prior 
antibiotic use and reconsultation were assessed by medical record review. Patients who had been 
prescribed  antibiotic  for  cough  in  the  previous  2  years  were  much  more  likely  to  reconsult 
(incidence rate ratio (IRR) = 2.55; 95% CI, 1.62 to 4.01) and use of a delayed prescription strategy is 
associated with reduced reconsultation in this group. In those with prior antibiotic exposure, there 
was a 34%  reduction  in consultation rate  in  the no antibiotic group  (IRR = 0.66; 95% CI, 0.30  to 
1.44, P = 0.295) and a 78% reduction for the delayed antibiotic group (IRR = 0.22; 95% CI, 0.10 to 
0.49, P  less  than 0.001) when compared with those given  immediate antibiotics. This effect was 
not observed  in patients who had not been prescribed antibiotics  in the previous 2 years; there 
was no reduction in consultations in the no antibiotic group (IRR = 1.23; 95% CI, 0.79 to 1.92, P = 
0.358)  or  the  delayed  antibiotic  group  (1.19;  95%  CI,  0.78  to  1.80,  P  =  0.426).  There was  an 
increase  in  consultation  rate with  an  information  leaflet  (IRR  =  1.27;  95% CI,  0.86  to  1.87, P  = 
0.229). Past attendance with cough, or past attendance with other respiratory illness and smoking, 
also predicted  reconsultation with  cough. Concludes  that delayed antibiotic prescribing  for  LRTI 
appears effective  in modifying reconsultation behaviour, particularly  in those with a prior history 
of antibiotic prescription for LRTI.  

Abstract link (IngentaConnect)  

 

http://rcgp.publisher.ingentaconnect.com/content/rcgp/bjgp/2009/00000059/00000567/art00011


Rate of recovery similar for adults with acute cough, whether or not antibiotics 
are prescribed  

http://www.npc.nhs.uk/rapidreview/?p=604 

   

18 September 2009 

An observational study found that adults with new or worsening cough, or symptoms suggestive 
of lower respiratory tract infection (LRTI) had a similar rate of recovery, whether or not 
antibiotics were prescribed. 

Level of evidence:  
Level 2 (limited‐quality patient‐oriented evidence) according to the SORT criteria. 

Action 
Health professionals should follow NICE guidance on antibiotic prescribing for self‐limiting 
respiratory tract infections. An immediate antibiotic prescription should only be offered to 
patients who are likely to be at risk of developing complications, i.e. 

 if they are systemically very unwell  
 if the symptoms and signs are suggestive of serious illness and/or complications e.g. 

pneumonia  
 if they are at high risk of serious complications because of pre‐existing comorbidity  
 if they are older than 65 years with acute cough and two or more of the following, or older 

than 80 years with acute cough and one or more of the following:  
o hospitalisation in the previous year  
o type 1 or type 2 diabetes  
o history of congestive heart failure  
o current use of oral glucocorticoids.  

A no‐antibiotic or delayed‐antibiotic strategy should be agreed for most adults and children (>3 
months) with acute cough/acute bronchitis. Patients should also be given advice about the usual 
natural history of the illness, including the average total length of the illness (which in the case of 
acute cough/acute bronchitis is 3 weeks), and advice about managing symptoms, including fever. 
The NPC patient decision aid relating to upper respiratory tract infections (URTIs) may be helpful 
in some consultations. 

What is the background to this? 
Acute cough is given as a major reason for antibiotic prescribing in primary care. However, as 
discussed on the respiratory tract section of NPC and in a MeReC Bulletin, the routine use of 
antibiotics is unnecessary for previously well patients with acute bronchitis, regardless of the 
duration of cough. A Cochrane review of 5 randomised controlled trials found that antibiotics 
reduced the mean duration of cough by half a day over 1–2 weeks, compared with placebo 
(weighted mean difference 0.58 days, 95% confidence interval [CI] 0.01 to 1.16). However, this 
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http://www.npc.nhs.uk/rapidreview/?p=604
http://www.npc.nhs.uk/rapidreview/?p=604
http://www.npc.nhs.uk/rapidreview/?p=604
http://www.bmj.com/cgi/content/full/338/jun23_2/b2242?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=date&volume=338&firstpage=b2242&fdate=1/1/1981&resourcetype=H
http://www.npc.nhs.uk/rapidreview/?p=352
http://www.nice.org.uk/guidance/index.jsp?action=byID&o=12015
http://www.npc.nhs.uk/merec/infect/commonintro/resources/merec_bulletin_vol17_no3_acute_bronchitis.pdf
http://www.mrw.interscience.wiley.com/cochrane/clsysrev/articles/CD000245/frame.html
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modest benefit should be considered in the broader context of potential side‐effects, 
medicalisation for a self‐limiting condition, increased resistance to respiratory pathogens and cost 
of antibiotic treatment. 

This cross‐sectional observational study examined the variation in antibiotic prescribing for acute 
cough in 14 primary care networks in 13 European countries, and its impact on recovery, after 
controlling for clinical presentation. 

What does this study claim? 
This study recruited 3,402 adults with new or worsening cough, or symptoms suggestive of LRTI. 
Clinicians completed a case report form in 99% of cases, and 80% of patients returned a symptom 
diary. There were considerable differences in the decision to prescribe an antibiotic across the 
networks (range 21–88%, 53% overall, 63% in the English network), and wide variation in the 
choice of antibiotic prescribed. Overall, amoxicillin was the most common antibiotic prescribed 
(range 3–83%, 29% overall, 83% in the English network). 

The large differences in antibiotic prescribing did not translate to clinically important differences 
in patient recovery. Although the rate of recovery was statistically significantly different between 
patients who were and were not prescribed antibiotics (once clinical presentation was taken into 
account), this was not considered to be clinically significant (a difference of 0.1% in the symptom 
severity score after 7 days). Indeed, the authors concluded that this was not clinically relevant, and 
entirely consistent with a placebo effect. 

So what? 
This large study was conducted across 13 European countries, so there may be some inconsistency 
between their perceptions of health, and patient‐reporting of symptoms. However, the findings 
add further support to NICE guidance that, generally speaking, antibiotics should be avoided for 
the treatment of self‐limiting respiratory tract infections e.g. acute cough/acute bronchitis, except 
in those at risk of complications. Evidence suggests that most antibiotic prescriptions do not help 
previously well patients recover more quickly and puts them at unnecessary risk of side effects – 
some with potentially serious consequences, such as C. diff infection. Antibiotic resistance is also a 
considerable problem. 

Study details 
Butler CC, Hood K, Verheij T, et al. Variation in antibiotic prescribing and its impact on recovery in 
patients with acute cough in primary care: prospective study in 13 countries. BMJ 2009;338:b2242 

Design: Prospective, cross‐sectional observational study. 

Patients: 3,402 adults (aged >18 years) consulting for the first time within this illness episode with 
a new or worsening cough, or a clinical presentation suggestive of LRTI, with a duration of <28 
days. Participating GPs from 14 primary care networks in 13 European countries recruited 
consecutive eligible patients in October and November 2006, and from late January to March 
2007. 

Intervention: Clinicians recorded aspects of patients’ history, symptoms, comorbidities, clinical 
findings and management, including antibiotic prescription and other treatments/investigations, 
on a case report form. They also indicated the presence/absence and severity of 14 symptoms e.g. 

http://www.bmj.com/cgi/content/full/338/jun23_2/b2242?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=date&volume=338&firstpage=b2242&fdate=1/1/1981&resourcetype=H
http://www.bmj.com/cgi/content/full/338/jun23_2/b2242?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=date&volume=338&firstpage=b2242&fdate=1/1/1981&resourcetype=H
http://www.bmj.com/cgi/content/full/338/jun23_2/b2242?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=date&volume=338&firstpage=b2242&fdate=1/1/1981&resourcetype=H
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cough, phlegm production, shortness of breath, fever. Recruited patients were given a symptom 
diary and asked to rate 13 symptoms each day until recovery (up to a maximum of 28 days), on a 
seven point scale. 

Outcomes: Prescribing of antibiotics by clinicians and total symptom severity scores over time. 

Results: Of the 3,402 participants, case report forms were completed for 99% and diary data were 
obtained from 80% of patients. Those who did not complete a diary were no more or less likely to 
have been prescribed an antibiotic than the other patients. Mean symptom severity scores ranged 
from 19 to 38 (scale range 0–100). Antibiotic prescribing by networks ranged from 20–88% (53% 
overall), for a median of 7 days, with wide variation in the classes of antibiotics prescribed. Overall, 
amoxicillin was the most common antibiotic prescribed (ranging from 3% in the Norwegian 
network to 83% in the English network). After adjustment for clinical presentation and 
demographics, considerable differences remained in antibiotic prescribing. Differences in recovery 
rate were small, and patients recovered at a similar rate regardless of network. Although the rate 
of recovery was statistically significantly different between patients who were and were not 
prescribed antibiotics (once clinical presentation was taken into account), this was not considered 
to be clinically significant. 

Sponsorship: The study was funded by the 6th Framework Programme of the European 
Commission. 
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DTB: Managing acute sinusitis  

Reference: DTB 2009; 47: 26‐30 Source: Drug and Therapeutics Bulletin Date published: 
05/03/2009 14:22  

Summary 

by: Yuet Wan  

In a review in the Drug and Therapeutics Bulletin (DTB) on the management of patients with acute 
sinusitis, and the place of antibacterial and other treatments, the following topics are discussed: 

• About acute sinusitus 
• Diagnosis and treatment 
• Analgesics 
• Antibacterial therapy 
• Steam inhalation and nasal irrigation 
• Nasal decongestant 
• Corticosteroids 
• Patient referral 
• Surgery 

The authors of the review note that acute sinusitis  is a common and often self‐limiting condition 
from which most patients recover within about 10 days of seeing their GP, whether or not they 
receive any treatment. 

In terms of antibiotics, it was noted that the current overall prescribing levels for sinusitis are not 
justified as they make little difference to the outcome of most patients, and NICE recommends "no 
antibiotic" or a " delayed" antibacterial prescribing policy for most patients. However, antibiotics 
are  considered  appropriate,  though  for  patients  who  are  systemically  very  unwell  and  have 
symptoms and signs of, or are at high risk of, serious complications. In addition, evidence suggests 
that there is no difference in the effectiveness of antibiotics recommended for acute sinusitis (e.g. 
amoxicillin, doxycycline, macrolides). 

Points of note for other treatments are as follows: 

• Management  should  include  the  use  of  paracetamol  or  ibuprofen  taken  regularly  for  several 
days, supplemented, if pain relief is inadequate, with codeine.  

• There  is  a  lack  of  published  evidence  on  the  efficacy  of  OTC  nasal  decongestants  in  acute 
sinusitis, and they can cause rebound congestion on withdrawal. 

• Evidence on the use of intranasal corticosteroids is equivocal. 

Abstract  

http://dtb.bmj.com/cgi/content/abstract/47/3/26


Antibiotic strategy for preventing complications of sore throat in young people 
http://www.npc.nhs.uk/rapidreview/?p=1394 

   

A recent article highlights that Fusobacterium necrophorum is the cause of around 10% of acute 
pharyngitis cases in adolescents and young adults. One of the supparative complications of this 
infection is Lemierre’s syndrome, which can be potentially life‐threatening. Empirical, 
immediate antibiotic prescribing (penicillin or cephalosporin, but not a macrolide) is 
recommended when three or more Centor criteria* are present. 

Action 
Healthcare professionals in primary care should continue to follow NICE clinical guideline 69 for 
antibiotic prescribing in respiratory tract infections for adults and children presenting with acute 
sore throat/pharyngitis/tonsillitis. 

For most patients (adults and children) a no antibiotic or delayed antibiotic prescribing strategy is 
appropriate. Depending on clinical assessment of severity, immediate antibiotic prescribing should 
be considered for patients when three or more Centor criteria are present. These are: 

 presence of tonsillar exudate  
 presence of fever  
 presence of cervical lymphadenopathy  
 absence of cough.  

Immediate antibiotic and/or further appropriate investigation and management is appropriate for 
those likely to be at risk of complications (see NICE guideline for details). Penicillins and 
cephalosporins (but not macrolides) are suitable first‐line antibiotics when empirical prescribing is 
appropriate. 

What is the background to this? 
Most sore throats are largely viral in nature and self limiting, and antibiotic treatment is 
unnecessary. Most patients who consult their GP with acute sore throat are not at major risk of 
serious complications, and a no antibiotic or delayed antibiotic strategy is appropriate, in 
accordance with the NICE clinical guideline on the prescribing of antibiotics for self‐limiting 
respiratory tract infections. 

The difficulty prescribers face lies in identifying the small number of patients who will suffer 
severe and prolonged illness, or more rarely, go on to develop complications. The NICE clinical 
guideline provides a safety net whereby patients who are at risk of developing complications are 
prescribed antibiotics immediately. Those who are offered a no antibiotic or a delayed antibiotic 
strategy are advised on managing symptoms, and to use their delayed prescription and/or 
reconsult as appropriate. 

What does the article claim? 
This Perspectives article in the Annals of Internal Medicine considers the causative organisms and 
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antibiotic treatments to avoid potential complications in adolescents and young adults who 
present with sore throats. Most antimicrobial therapy for bacterial pharyngitis has focussed on a 
group A beta‐haemolytic streptococcus (GABHS) as the causative agent and the avoidance of the 
associated complication of acute rheumatic fever. However, this article, citing several studies, 
points out that another organism, Fusobacterium necrophorum (FN), a gram‐negative anaerobe, 
occurs at a similar frequency to that of GAS in young adults and adolescents with acute 
pharaygitis (about 10%). FN can cause suppurative complications including Lemierre’s syndrome, 
which can be life‐threatening. Lemierre’s syndrome is considered to be a more dangerous and 
probable complication of pharyngitis than rheumatic fever in young adults and adolescents. In the 
absence of clinical data, and no simple means of identifying FN, the author recommends that the 
30% of patients who present with at least three of the Centor Criteria* be prescribed an antibiotic 
strategy that would be sufficient to treat both GAS and FN. Penicillins and cephalosporins are 
considered appropriate antibiotics for this; macrolide antibiotics, to which FN is not sensitive, is 
not recommended. 

So what? 
The recommendation to prescribe antibiotics immediately for young adults and adolescents with 
at least three Centor criteria* is consistent with NICE guideline 69, although the guideline only 
suggests ‘considering’ antibiotics under such circumstances depending on a clinical assessment of 
severity. As a rapid response to the article indicates, it is not certain that the isolation of FN from a 
throat swab of a sore throat patient equates to causation. Empirical treatment of all patients with 
three or more Centor criteria* could lead to considerable unnecessary therapy for viral pharyngitis 
in young people. No recommendations for which antibiotic to prescribe empirically is given in the 
NICE guideline, although the recommendation in this article to avoid macrolide antibiotics in 
young adults and adolescents would seem reasonable, given the frequency of FN in acute 
pharyngitis and its lack of sensitivity of FN to macrolides. 

Reference 
Centor RM. Expand the pharyngitis paradigm for adolescents and young adults. Ann Intern Med 
2009;151:812–5More information on the management of common respiratory tract infections 
including sore throat can be found on the respiratory tract section of NPC  *Centor criteria are:  

 presence of tonsillar exudate  
 presence of fever  
 presence of cervical lymphadenopathy  
 absence of cough.  
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NICE issues guidance on the prescribing of antibiotics for self‐limiting respiratory tract 
infections http://www.npc.nhs.uk/rapidreview/?p=175 

   

National Institute for Health and Clinical Excellence. Respiratory tract infections – antibiotic 
prescribing. Clinical Guideline 69. July 2008. 

Implementing NICE guidance should reduce inappropriate prescribing of antibiotics in primary 
care 

Action – Clinicians should seek to reach agreement with patients to defer from prescribing 
antibiotics immediately for most people who present with ear infections, sore throats, sinusitis, 
coughs and colds. 

Immediate prescribing of antibiotics and/or further appropriate investigation and management 
should only be offered to patients (both adults and children) if the patient is systemically very 
unwell, if the patient has symptoms and signs suggestive of serious illness and/or complications 
(particularly pneumonia, mastoiditis, peritonsillar abscess, peritonsillar cellulitis, intraorbital and 
intracranial complications), if the patient is at high risk of serious complications because of pre‐
existing comorbidity, and if the patient is older than 65 years with acute cough and two or more of 
the following criteria, or older than 80 years with acute cough and one or more of the following: 
hospitalisation in the previous year, type 1 or type 2 diabetes; a history of congestive heart failure; 
current use of corticosteroids. 

All patients should be offered advice about the natural history of the disease, how long it is likely 
to last, and how to manage symptoms. 

Prescribers should familiarise themselves with and follow the NICE guidance.  

What is the background to this? – After a fall in antibiotic use in the late 1990s, antibiotic 
prescribing in primary care in England is now increasing and population usage is considerably 
higher than other northern European countries. Most people presenting in primary care with an 
acute uncomplicated respiratory tract infection will still receive an antibiotic prescription – with 
many doctors and patients believing that this is the right thing to do. In most cases, antibiotics are 
unnecessary as the conditions are self limiting, yet they expose the patient to undesirable side 
effects. Symptom resolution may be falsely attributed to the taking of antibiotics, and lead to 
expectation of further antibiotic prescribing for similar situations in the future. Antibiotic 
resistance rates are a major public concern, and strongly related to antibiotic use in primary care. 
Therefore, it is important that we are more judicious in the use of antibiotics and only use them 
where there is clear evidence of benefit [NICE guideline]. 

What does the guideline recommend? 

 The guideline applies to adults and children (older than three months)  
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 Following clinical assessment, a no antibiotic prescribing strategy or a delayed antibiotic 
prescribing strategy should be agreed for patients with acute otitis media; acute sore 
throat/acute pharyngitis/acute tonsillitis; common cold; acute rhinosinusitis or acute 
cough/acute bronchitis.  

 All patients, regardless of the antibiotic prescribing strategy, should be given advice about 
the usual natural history of the illness, including the average total length of the illness 
(before and after seeing the doctor),  

o acute otitis media : 4 days;  
o acute sore throat/acute pharyngitis/acute tonsillitis: 1 week;  
o common cold: 1½ weeks;  
o acute rhinosinusitis: 2½ weeks;  
o acute cough/acute bronchitis: 3 weeks  

and advice about managing symptoms, including fever (particularly analgesics and antipyretics). 

 When the no antibiotic prescribing strategy is adopted, patients should be offered 
reassurance that antibiotics are not needed immediately, because they are likely to make 
little difference to symptoms and may have side effects (e.g. diarrhoea, vomiting and rash), 
and a clinical review if the condition worsens or becomes prolonged.  

 When the delayed antibiotic prescribing strategy is adopted, patients should be offered 
reassurance that antibiotics are not needed immediately because they are likely to make 
little difference to symptoms and may have side effects, and advice about using the 
delayed prescription if symptoms are not starting to settle in accordance with the expected 
course of the illness or if a significant worsening of symptoms occurs. Advice should also be 
given about re‐consulting if there is a significant worsening of symptoms despite using the 
delayed prescription.  

 Immediate prescribing of antibiotics and/or further appropriate investigation and 
management should only be offered to patients (both adults and children) in the following 
situations:  

o if the patient is systemically very unwell  
o if the patient has symptoms and signs suggestive of serious illness and/or 

complications (particularly pneumonia, mastoiditis, peritonsillar abscess, 
peritonsillar cellulitis, intraorbital and intracranial complications)  

o if the patient is at high risk of serious complications because of pre‐existing 
comorbidity. This includes patients with significant heart, lung, renal, liver or 
neuromuscular disease, immunosuppression, cystic fibrosis, and young children 
who were born prematurely  

o if the patient is older than 65 years with acute cough and two or more of the 
following criteria, or older than 80 years with acute cough and one or more of the 
following: hospitalisation in the previous year, type 1 or type 2 diabetes; a history 
of congestive heart failure; current use of corticosteroids.  

 Depending on clinical assessment of severity, also consider an immediate prescribing 
strategy for:  

o children younger than 2 years with bilateral acute otitis media;  
o children with otorrhoea who have acute otitis media;  
o patients with acute sore throat/acute pharyngitis/acute tonsillitis when three or 

more Centor criteria (tonsillar exudate, tender anterior cervical lymphadenopathy 
or lymphadenitis, history of fever and an absence of cough) are present.  



Antibiotics are not needed for most patients with acute rhinosinusitis 
MeReC Rapid Review of Lancet 2008;371:908‐914 

http://www.npci.org.uk/blog/?p=82   Tuesday, March 25th, 2008  

   

Young J, Sutter A, Merenstein D, et al. Antibiotics for adults with clinically diagnosed acute 

rhinosinusitis: a meta‐analysis of individual patient data. Lancet 2008;371:908‐914 

What is the background to this? 

Careful prescribing of antibiotics may help to delay the development and spread of antibiotic 

resistance. It is important to reserve the use of antibiotics to those at higher risk of complications 

and in those where a bacterial cause is likely. Although antibiotics confer little average benefit to 

patients with sinusitis, there may be subgroups that may benefit. A recent meta‐analysis 

attempted to identify whether common signs, symptoms, or specific characteristics of patients 

with acute rhinosinusitis can be used to identify a subgroup that would be benefit from antibiotic 

treatment. 

What does this study claim? 

The study found that, on average about 15 adult patients with rhinosinusitis‐like complaints would 

need to be treated with antibiotics for one extra patient to be cured (i.e. being free of symptoms). 

However, taking into account the wide confidence intervals (CIs) around the mean estimate of 

their effect, the number of patients that would need to be treated to gain benefit could be as low 

as seven, but it is also possible that no patients benefit and one in every 190 would suffer harm. 

Common clinical signs were unable to identify a subgroup of patients for whom treatment was 

justified. Only purulent discharge in the pharynx had some prognostic value, although eight 

patients with this sign still needed to be treated for one patient to benefit. The authors suggest 

that antibiotics are not warranted, even when symptoms are present for longer than seven to ten 

days, which is commonly recommended as a period of watchful waiting before use of antibiotics. 

They go on to suggest that treatment with antibiotics is only essential if symptoms are suggestive 

of serious complications (e.g. high fever, periorbital swelling, erythema or intense facial pain). The 

authors point out that their results do not apply to children or patients with suppressed immune 

systems. 

How does this relate to other studies? 

Previous reviews of the use of antibiotics have suggested that about 15% of patients may gain 

benefit from the use of antibiotics (e.g. Hickner et al 2001); a number needed to treat (NNT) of 

about seven. The present study suggest a higher NNT (fewer patients gaining benefit), but is likely 
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to be more representative of the situation in primary care in the UK, as it excluded patients who 

were diagnosed on the basis of imaging, laboratory tests or bacterial culture. 

A MeReC bulletin in 2006 reviewed the use of antibiotics in acute sinusitis and pointed out the 

need to restrict their use to patients with systemic illness, or several severe signs and symptoms 

which have lasted longer than seven to 10 days, or worsened after five to seven days. It advocated 

the use of watchful waiting or delayed prescription for most patients, recognising that two‐thirds 

of patients experience resolution of symptoms without antibiotic treatment. 

So what? 

The present meta‐analysis provides good‐quality evidence confirming the limited benefits to be 

obtained from antibiotics for the treatment of adult rhinosinusitis in primary care. Routine use is 

clearly inappropriate, with, on average, about 93% of patients gaining no benefit. Even in patients 

with purulent discharge, antibiotics appear to have no effect in about 88% of cases. The study 

gives reassurance that a policy of symptomatic treatment and watchful waiting (or delayed 

prescription) of antibiotics is appropriate for most patients with acute rhinosinusitis. Only 

symptoms suggestive of serious complications would seem to justify immediate antibiotic 

treatment. 

Action  

Prescribers should continue to use antibiotics sparingly for the treatment of sinusitis. For most 

patients providing reassurance that the symptoms will resolve without antibiotic treatment and 

the use of watchful waiting will be all that is necessary. Only where symptoms are suggestive of 

serious complications (e.g. high fever, periorbital swelling, erythema or intense facial pain) should 

they be prescribed immediately. Prescribers should be aware a NICE guideline for respiratory tract 

infections is under development and is anticipated to be published in July this year. 

Study details  

Individual patients’ data from 2547 adults in nine double‐blind randomised trials were checked 

and re‐analysed for consistency. Analysis was by intention to treat. The outcome of interest was 

the proportion of patients cured at the time the primary outcome of the trial was assessed. ‘Cure’ 

was most often defined as being free of symptoms but this outcome did vary between studies. The 

overall effect of antibiotic treatment and the prognostic value of common signs and symptoms 

were assessed by calculating the NNT with antibiotics to cure one additional patient. In a meta‐

analysis of aggregated data, the estimated odds ratio (OR) for the overall treatment effect of 

antibiotics relative to placebo was 1.35 (95%CI 1.15 to 1.59). In an analysis of individual patients’ 

data, the estimated OR for the overall treatment effect was 1.37 (95% CI 1.13 to 1.66). The mean 

NNT for 10,000 simulated new patients was 15 (95%CI NNT [benefit] 7 to NNT [harm] 190), which 

implied that 15 patients had to be given antibiotics before one additional patient was cured. 

Patients who were older, reported symptoms for longer, or reported more severe symptoms also 

took longer to cure but were no more likely to benefit from antibiotics than other patients. 

http://www.nice.org.uk/guidance/index.jsp?action=folder&o=39991
http://www.nice.org.uk/guidance/index.jsp?action=folder&o=39991


Routine use of antibiotics to prevent serious complications of URTIs is not 
justified 
MeReC Rapid Review of BMJ, doi: 10.1136/bmj.39345.405243.BE, (Published 18 October 2007) 

Friday, November 9th, 2007  

   

Petersen  I  et  al.   Protective  effect  of  antibiotics  against  serious  complications  of  common 
respiratory  tract  infections:  retrospective  cohort  study with  the  UK  General  Practice  Research 
Database.  BMJ published online 18th October 2007 doi:10.1136/bmj.39345.405243.BE 

What is the background to this? – Most antibiotic prescribing is in primary care, and most of it is 
for respiratory tract  infections.  Evidence‐based clinical guidelines such as CKS (formerly Prodigy) 
advise  against  routine  use  of  antibiotics  in  upper  respiratory  tract  infections  (URTIs)  including 
coughs,  colds,  sore  throat and otitis media.  Although  rates of prescribing  for acute  respiratory 
tract infections in UK general practice fell by 45% between 1994 and 2000, this seems to be more 
because  patients  are  less  likely  to  present  with  URTIs  than  because  GPs  (and  now  nurse 
prescribers)  are  less  likely  prescribe when  patients  present.  More  information  about  this  and 
other aspects of antibiotic prescribing can be found on the common infections floors of NPCi.  The 
authors of  this  study  looked at  the  risk of  serious complications among people with  respiratory 
tract  infections  given  antibiotics  and  those not  given  antibiotics,  in  a  large UK  general practice 
sample. 

What does this study claim? – Primary care prescribers should not base their prescribing for sore 
throats, otitis media or other URTIs on a  fear of serious complications:  more  than 4000 people 
would have to be treated to prevent one case of quinsy, mastoiditis or pneumonia respectively.  
However,  in patients with  chest  infections, especially older people, antibiotics may be useful  in 
preventing pneumonia: the number needed to treat (NNT) to prevent one case of pneumonia  in 
people 65 years and older = 39  (95%Confidence  interval  [CI] 36  to 42).  NNT  (95%CI)  in people 
aged 16‐64 years = 119 (105 to 136) 

How does this relate to other studies? ‐ Clinical guidelines (such as CKS (formerly Prodigy) advise 
against routine use of antibiotics in upper respiratory tract infections (URTIs) including sore throat 
and  otitis media.   However,  the  advice  for  lower  respiratory  tract  infections  (chest  infections, 
LRTIs)  is more  complex.  Antibiotics are essential  in pneumonia.  CKS  (formerly Prodigy) advises 
that  in other  types of  chest  infection  in adults, antibiotics are not  indicated  in people who are 
otherwise well.  However, health professionals should carefully assess the symptoms and signs of 
people presenting with acute cough in people with characteristics and / or pre‐existing conditions 
that increases the probability of pneumonia.  More information and advice on determining who is 
likely  to  benefit  from  antibiotics  is  given  in  the  CKS  (Prodigy)  guidance  and  on  the  common 
infections ‐ respiratory tract floor of NPCi. 

So what? ‐ This study reassures us that, although antibiotics have a statistically significant effect in 
reducing  the  rate  of  complications  of  URTIs,  these  are  now  so  rare  that many  thousands  of 
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patients  would  need  to  be  treated  –  and  exposed  to  side  effects  –  to  prevent  one  case.  
Widespread  prescribing  of  antibiotics  is  a  major  contribution  to  the  rate  of  development  of 
 antibiotic resistance.  For people presenting with LRTIs it is important to assess their baseline risk 
of pneumonia, assess the signs and symptoms and their severity and then consider, on the basis of 
all  this,  whether  an  immediate  prescription,  a   delayed  prescription,  or  no  prescription  (with 
watchful waiting) is most appropriate. 

 should think carefully about the best 
strategies for individual patients who have LRTIs. 

   Study details 

e 162 UK general practices contributing 

oat  (1,065,088 episodes), otitis media  (459,876 episodes) 

 development 
of complications (antibiotics prescribed on the day of consultation  vs. no antibiotics 

Results : 

adverse  Adjus ratio 
(95%CI) 

NNT (95%CI)  P value 

Action – Primary care prescribers should not base their prescribing for sore throats, otitis media or 
other URTIs on a fear of serious complications.  Prescribers

 Design – retrospective cohort study using the records of th
to the UK GPRD database, 1st July 1991 to 30th June 2001. 

 Patients – patients presenting with  common  respiratory  tract  infections: upper  respiratory  tract 
infection  (1,081,000 episodes),  sore  thr
and chest infection (749,389 episodes). 

 Outcomes  –  risk  of  developing  serious  complications  (pneumonia,  quinsy,  mastoiditis  and 
pneumonia, respectively)  in the month after consultation and the odds ratio for the

Infection/
outcome 

ted odds 

Otitis media/ 
mastoiditis (all ages) 

0.56 (0.37 to 0.86) 
4,0  to 

0.008 
64 (2,393
13,456) 

Sore throat/ quinsy  
0.84 (0.73 to 0.97) 

4,3  to 
14,586) 

0.021 
(all ages) 

00 (2,522

Other URTI/ 
pneumonia (all ages) 

0.68 (0.58 to 0.79)  4,407 (2,905 to 9,126) <0.001 

Chest infection/ 
a 

‐  ‐  ‐ 
pneumoni

0‐4 years  0.22 (0.17 to 0.27)  101 (85 to 125)  <0.001 

5 ‐15 years  0.18 (0.13 to 0.24)  96 (73 to 137)  <0.001 

16 ‐64 years  0.27 (0.23 to 0.32)  11 ) 9 (105 to 136 <0.001 

65 years and older  0.35 (0.33 to 0.38)  39 (36 to 42)  <0.001 

   Sponsorship – UK Department of Health 
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Summary of evidence regarding delayed strategies 
(Adapted from Geoffrey Spurling‐ personal communication)  

Best Strategies for reducing antibiotic use 
1. No antibiotics 
2. Leave script at reception 
3. Give patient a delayed script 

The strategy which resulted in least antibiotic use was “no antibiotics”. 

Delayed antibiotics: leave delayed script at reception vs give patient delayed 
script vs no antibiotics 
 

Studies testing effect of delay on clinical outcomes, patient satisfaction and antibiotic use 

 

Studies where script was left at reception                 
 

Antibiotic use 

Little 1997  pick up script at the surgery 3 days later     55/176 

Little 2001  pick up script at the surgery 3 days later   36/150 

Little 2005  pick up script at the surgery                        39/197 

Dowell 2001  pick up script at reception after 1 week  43/95 

Total :  173/ 618 = 28.0% of scripts 
dispensed where script left at 
reception 

   

Studies where script was given to patient                        Antibiotic use 
 

Arroll 2002  given the script and instructed to fill it 3 
days later       

32/67 

Spiro 2006  given the script (which was to expire 
after 3 days) and instructed to fill it 
within 3 days                                                    

50/132 

Chao 2008  given script and instructed to fill it in 2‐3 
days    

40/106 

Total:        122/ 305 = 40% of scripts 
dispensed  where script given to 
patient 
 

Comparing delayed script left at reception with delayed script given to patient 
OR 0.58 (95% CI: 0.44 to 0.78) p<0.01 (chi squared) 

i.e. 42% less likely to get script dispensed if left at reception compared with giving to patient 

Studies with a ‘no antibiotic’  arm 

No Antibiotics were given at first consultation (Little 1997, Little 2005a, Little 2005b, Chao 2008) = 65/466  

i.e. 13.9% scripts dispensed where an antibiotic was received at a subsequent consultation 
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Comparing delayed script left at reception with no antibiotics 
OR 0.24 (95% CI: 0.17 to 0.34) p<0.01 (chi squared) 
i.e. 76% less likely to have a script dispensed using ‘No antibiotic’ strategy than to leave prescription at 
reception 
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Delayed Prescribing Protocol 
As a result of the above evidence we recommend an auditable delayed prescription protocol based on the 

flow chart below: 

Delayed Prescribing Protocol: 

 

 

    

Patient presents for consultation with RTI 
including: Otitis media, acute sore 
throat/tonisillitis, rhinosinusitis, acute 
couch/bronchitis.  
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Patient is clinically assessed and falls within 
category for a delayed prescription (NICE 
clinical guidelines, see quick reference guide 
attached) 

Patient is offered a delayed prescription with 
advice and leaflet. Patient is told that a 
prescription will be ready at the reception desk 
in the appropriate amount of time for use if 
symptoms persist or worsen. The prescription 
should be kept in a designated area to ensure 
that collection can be audited. Prescriptions 
should be destroyed if not collected by a 
specified amount of time eg 2 weeks. 



 





 

Other Strategies to Reduce Antibiotic Use in Primary Care: 
NeLM news service 

 

NHS eyes on evidence expert commentary on behavioural strategies to influence 
antibiotic prescribing  

Source: NHS Evidence  Date published: 15/03/2012 17:12  

Summary 

by: Hina Radia  

The March edition of ‘Eyes on Evidence’, the free monthly e‐bulletin from NHS Evidence covering 
major new evidence with an explanation about what  it means  for  current practice,  includes an 
expert  commentary  on  new  evidence  from  two  systematic  reviews  of  both  qualitative  and 
quantitative evidence, assessing  the effectiveness of antimicrobial prescribing  interventions  that 
aim to influence behaviours in acute care.   

The systematic reviews showed that qualitative evidence highlights the influence of social norms, 
attitudes  and  beliefs  on  antimicrobial  prescribing  behaviour.  However,  these  influences  on 
prescribing  are  generally  not  considered when  designing  and  evaluating  interventions,  and  the 
researchers suggest that the  lack of this approach may be a contributing factor to the challenges 
that  beset  interventions  aiming  to  influence  prescribing  behaviour  and  optimise  antimicrobial 
prescribing.  

According to an expert commentary by Dr Kieran Hand (Consultant Pharmacist Anti‐Infectives at 
University  Hospital  Southampton  NHS  Foundation  Trust)  “this  research  suggests  that  multi‐
faceted, multi‐disciplinary  interventions  incorporating  lessons  learned  from  behavioural  science 
and  social  marketing  are  most  likely  to  be  effective  in  optimising  antimicrobial  prescribing. 
However, these  interventions can be relatively resource‐intensive to deliver and further research 
into cost‐effectiveness and sustainability is of paramount importance." 

Eyes on Evidence March 2012  
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Multifaceted educational programme reduces antibiotic dispensing in primary 
care http://www.npc.nhs.uk/rapidreview/?p=4948 

   

21st March 2012 

A practice based randomised controlled trial in Wales found that use of a multifaceted 
educational programme (STAR) resulted in a statistically significant 4.2% reduction in antibiotic 
dispensing compared with control practices who did not receive the programme. The clinical 
significance of this finding is uncertain. 

Level of evidence: 
Level 3 (other evidence) according to the SORT criteria. 

Action 
Antibiotic prescribing remains at a high level with wide variation between general practices. 
Changing prescribing behaviour is a complex problem (see MeReC Bulletin 22 No.2 December 
2011). Although guidance, such as that from NICE on respiratory tract infections and the Health 
Protection Agency (HPA), are important, their ability to change prescribing behaviour is limited 
without additional support. An educational programme, such as the Stemming the Tide of 
Antibiotic Resistance (STAR) programme, might be used to encourage more appropriate 
prescribing of antibiotics for self‐limiting infections in the community. The clinical and cost‐
effectiveness of this programme have yet to be established. This approach should be of interest to 
those concerned with antimicrobial stewardship and those involved in improving the quality of 
prescribing by changing clinician behaviours.  

What is the background to this? 
Antibiotic resistance poses a significant threat to public health. Emerging resistance against 
antimicrobials that are currently used, and the upsurge in a number of infections, some of which 
had previously been well‐controlled, are two factors that contribute to this threat. Much of the 
prescribing of antibiotics in primary care is for self‐limiting respiratory tract infections; this is of 
questionable value, puts patients at risk from side‐effects and increases the risk of antibiotic 
resistance. 

Changing prescribing behaviour is a complex problem. Guidelines by themselves such as the NICE 
guidance on antibiotic prescribing for self‐limiting respiratory tract infections have an important 
role, but may not be sufficient to change practice by themselves. Public awareness campaigns 
have not been associated in the past with reductions in all cause antibiotic prescribing and there is 
unexplained wide variation between individual practices. 
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Recognising these issues, the authors developed the multifaceted STAR educational programme, 
using a variety of learning methods and topics, based on social learning theory. It attempts to 
develop clinicians’ sense of importance of change (the ‘why’) and their confidence in their ability 
to achieve change (the ‘how’). General practices in Wales were randomly assigned to rece
educational programme. The volume of oral antibiotics dispensed from prescriptions arising from
these practices was compared with those of practices not provided with the programme. 
Dispensing, rather than prescribing volume, was chosen as a better proxy for antibiotics actually 
consumed to take account for the use of ‘delayed’

ive the 
 

 prescriptions (as per NICE guidance on 
respiratory tract infections). Re‐consultations, hospital admissions for selected causes, and costs 

outcomes. were measured as secondary 

What does this study claim? 
In this study, practices exposed to the education programme reduced antibiotic dispensing on 
average by 14 items per 1000 registered patients, while control practices increased antibiotic 
dispensing by 12 items per 1000 registered patients (difference 26.1 items per 1000 registered 
patients). Taking into account baseline dispensing rates, this equated to a reduction of 4.2% (95% 

n 
r 

e. Although the costs of dispensing were not significantly reduced, the authors speculate 
that the cost of the programme might be recouped within 3.5 years from reduced dispensing 

confidence interval [CI] 0.6 to 7.7%; p = 0.02) for all age groups in the year after the intervention.  

There were no significant differences in re‐consultations, admissions to hospital, or costs betwee
the groups. The reduction in antibiotic dispensing was achieved at an average cost of £2893 pe
practic

costs. 

So what? 
The authors point out that most of the studies that have looked at interventions to reduce 
unnecessary antibiotic prescribing have only looked at one or two approaches. In contrast to 
these, and recognising the complex nature of the issue, the authors, explored both the ‘how’ and 
‘why’ of change in a flexible learning format , using practice‐specific prescribing and resist
data, information about guidelines, reflections in practice based experience, academic out
and a web forum. They claim to have included all elements showing promise or effect
previously. As pointed out in the 

ance 
reach, 

ive 
MeReC Bulletin: ‘Rather than a ‘scattergun’ approach of 

employing multiple approaches in an unsystematic way, recent research advocates a 
consideration of the full range of options and using a rational system for selecting from among 
them.’  

These data add some knowledge about the role of educational programmes for reducing 
inappropriate antibiotic prescribing. However, we do not know if this multifaceted approach 
represents a good use of money and other resources compared to other, simpler interventions. 
The editorial accompanying the article states: ‘The results are similar to (although at the lower end 
of) reductions seen with other such programmes.’ Although the 4.2% reduction in prescribing is 
within the range of other studies, meaningful comparisons with other studies is difficult in view of 
the heterogeneous nature of the study designs, interventions, and outcome measures. The
looked at dispensing across practices, and in many cases not all GPs within the practices receiv
the educational intervention participated in the programme, so the reduction found may 
underestimate the eff

 study 
ing 

ect of the benefit. Indeed, the benefit was only seen in practices where 
more than 67% of GPs participated; in those practices with fewer participants the dispensing 
actually increased. 

http://www.bmj.com/content/344/bmj.d8173
http://www.npc.nhs.uk/merec/therap/other/merec_bulletin_vol22_no2.php#IEB
http://www.npc.nhs.uk/merec/therap/other/merec_bulletin_vol22_no2.php
http://www.bmj.com/content/344/bmj.d7955
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Few, if any, other studies have gathered information on complications, repeat consultations or 
costs. The cost of providing the intervention (at about £3000 per practice) may be partly offset by 
reductions in dispensing costs (on average £830 per practice), but this reduction in dispensing 
costs was not statistically significant. Although the study showed a difference in antibiotic 
dispensing between groups, the clinical significance in terms of clinical outcomes is uncertain. The 
study was not powered to identify small differences in re‐consultations or hospital admissions, 
although no significant increase between groups was identified. The lack of diagnostic data meant 
that the study was only able to identify the proportion of prescriptions for antibiotics that were 
clinically inappropriate. The effect on antibiotic resistance was not evaluated, although the 
accompanying editorial to the article suggests that ‘the small reduction seen in the STAR study is 
unlikely to lead to a clinically important change in resistance patterns.’ 

A rapid response to this study, whilst recognising that it is difficult to identify an effective strategy 
to change behaviour, points out some important further limitations: 

‘Firstly, a multifaceted intervention might be a way forward, but “bundling” them into one is 
difficult to demonstrate which component is the most effective: the audit and feedback, 
educational activity, printed educational materials, educational outreach visits, or having an 
opinion leader to spread the gospel; each of these approaches have been assessed by EPOC with 
modest outcomes at best. Having at least another group with any of the above might improve the 
evidence base; however, this would have been at the expense of reduced number of practices in 
each arm and therefore the power of the study. Even then, a much larger trial and length of follow 
up would be required to answer the question relating to the “dose” and effect of interventions. 

Secondly, the online training might be time consuming (average of 238 minutes or nearly four 
hours) and some GPs and nurse practitioners might not be able to find the time to do this. In the 
related qualitative study, most of the sample of 31 practitioners found the educational 
programme useful, but a small number considered it “a waste of time and money” and found it 
difficult to engage in online learning. 

Thirdly, with an overall mean cost of nearly £3000 per practice and annual saving of £830 per year 
for an average intervention practice, it might take 3.5 years to recoup the cost. In an era of 
austerity and efficiency savings, this poses a huge financial barrier.’ [Note: cited references to 
supporting information have been removed from this quote] 

Study details 
Butler CC, et al. Effectiveness of multifaceted educational programme to reduce antibiotic 
dispensing in primary care: practice based randomised controlled trial. BMJ 2012;344:d8173 

Design 
Practice based randomised control trial of multifaceted educational programme (STAR) compared 
with usual care. Clinicians and observers were blinded to group allocation until after 
randomisation. 

Practices 
68 general practices in Wales with about 480,000 patients.  

http://www.bmj.com/content/344/bmj.d7955
http://www.bmj.com/content/344/bmj.d8173?tab=responses
http://epoc.cochrane.org/
http://www.bmj.com/content/344/bmj.d8173
http://www.bmj.com/content/344/bmj.d8173
http://www.biomedcentral.com/1471-2296/10/20
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Outcomes and results 
The rate of oral antibiotic dispensing (items per 1000 registered patients; in the year after the 
intervention adjusted for the previous year’s dispensing) decreased by 14.1 in the intervention 
group but increased by 12.1 in the control group, a net difference of 26.1. After adjustment for 
baseline dispensing rate, this amounted to a 4.2% (95% CI 0.6% to 7.7%) reduction in total oral 
antibiotic dispensing for the year in the intervention group relative to the control group (p = 0.02). 
Reductions in dispensing of individual classes of antibiotics were only statistically reduced for 
phenoxymethylpenicillins (penicillin V) (7.3%, 95%CI 0.4% to 13.7%) and macrolides (7.7%, 95%CI 
1.1% to 13.8%), although CIs were wide for all classes.  

There were no significant differences between intervention and control practices in the number of 
admissions to hospital or in re‐consultations for a respiratory tract infection within seven days of 
an index consultation. The difference in the rate of hospital episodes for possible respiratory tract 
infection and complications between groups (on average increased in the intervention group) was 
1.9% (95% –8.2% to 13.2%, p = 0.72). The  difference in the rates of re‐consultations between 
groups (per 1000 registered patients) for respiratory tract infections within 7, 14 and 31 days after 
the original consultations (on average decreased in the intervention group) were –0.65 (–1.69 to 
0.55), –1.33 (–2.12  to 0.74) and –2.32 (–4.76 to 1.95) respectively (all p >0.4). 

The mean cost of the programme was £2923 per practice (standard deviation £1187). There was a 
5.5% reduction in the cost of dispensed antibiotics in the intervention group compared with the 
control group (−0.4% to 11.4%), equivalent to a reduction of about £830 a year for an average 
intervention practice. 

Study sponsorship 

The study was funded by the UK Medical Research Council. 

Further information on common infections can be found on NHS Evidence and in the common 
infections e‐learning section of the NPC website. The NPC e‐learning resources include two patient 
decision aids, which may be helpful when discussing the benefits and risks of using antibiotics with 
patients, (please see supplementary materials section for link). 

 

 

 

 

 

 

 

http://www.mrc.ac.uk/About/index.htm
http://www.evidence.nhs.uk/
http://www.npc.nhs.uk/therapeutics/common_infections/index.php
http://www.npc.nhs.uk/therapeutics/common_infections/index.php
http://www.npc.nhs.uk/


Let’s be responsible with antibiotics – European Antibiotics Awareness Day 2011 
http://www.npc.nhs.uk/rapidreview/?p=4628 

   

7 November 2011 

The Department of Health (DH) has published information to support European Antibiotics 
Awareness Day, which is on the 18th of November 2011. The aim of this annual event is to 
tackle the rise in antibiotic resistance and encourage responsible use of antibiotics. Support 
materials have been produced for both hospital and primary care settings and can be 
downloaded from the DH website.  

Action 
Prescribers and prescribing managers should consider using the support materials to promote the 
appropriate use of antibiotics. Healthcare professionals should follow NICE guidance on 
respiratory tract infections and/or local guidance based on advice from the Health Protection 
Agency (HPA). 

The HPA advises that an antibiotic should be used only when there is likely to be a clear clinical 
benefit and, broad spectrum antibiotics (which include quinolones and cephalosporins) should be 
avoided where a narrow spectrum agent is indicated. Generally, prescribing for viral or mild, self‐
limiting infections such as coughs and colds is unlikely to improve the course of the illness, puts 
patients at risk of unnecessary adverse reactions (e.g. vomiting, diarrhoea, rash, fungal infection) 

and encourages further consultations. 

NICE recommends that antibiotics should be offered immediately, with or without further 
appropriate investigation or management, in certain cases. For example, if the patient is likely to 
have a serious bacterial infection, or is at risk of suffering a prolonged or severe illness or 
complications, if he/she is systemically unwell or has pre‐existing co‐morbidities such as heart or 
lung disease.  However, for many patients providing reassurance that the symptoms will resolve 
without antibiotic treatment and the use of watchful waiting or a delayed prescription may be 
more appropriate. 

The NPC has produced resources to support the QIPP initiative, based on the document, Key 
therapeutic topics – medicines management options for local consideration. These include a set of 
slides with supporting notes and a recorded commentary to help clarify the key issues around 
antibiotic prescribing, especially quinolones and cephalosporins. 

Why is the responsible use of antibiotics important? 
As the DH letter says, the number of infections due to antibiotic‐resistant bacteria is growing 
globally and is related to the overuse of antibiotics and inappropriate prescribing.  Recently there 
have been decreases in MRSA and Clostridium difficile.However, infections are still a major threat 
to public health with many examples of recent media attention to this subject. While resistance to 
antibiotics is inevitable, prudent prescribing can help slow the development of resistance. 
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http://www.dh.gov.uk/en/Aboutus/index.htm
http://www.dh.gov.uk/health/2011/10/european-antibiotic-awareness-day-letters/
http://www.dh.gov.uk/health/2011/10/european-antibiotic-awareness-day-letters/
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_130267
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_130267
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_130267
http://guidance.nice.org.uk/CG69
http://guidance.nice.org.uk/CG69
http://www.hpa.org.uk/AboutTheHPA/
http://www.hpa.org.uk/AboutTheHPA/
http://www.dh.gov.uk/en/Healthcare/Qualityandproductivity/QIPP/index.htm
http://www.npc.nhs.uk/qipp/key_therapeutics_topics.php
http://www.npc.nhs.uk/qipp/key_therapeutics_topics.php
http://www.npc.nhs.uk/qipp/qipp_elearning/antibiotics_elearning.php
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What support materials are available? 
The support materials include factsheets aimed at prescribers and prescribing managers detailing 
the main issues surrounding antibiotic resistance, and a slide presentation which can be used for 
staff and medical students in hospital training. Resources for patients include leaflets, posters and 
non‐prescription pads, which can be printed and given to patients as a aide memoire as to why 
antibiotics have not been prescribed at a consultation. In addition the Royal College of General 
Practitioners has produced a booklet ‘When should I worry’ for use in primary care consultations 
with parents about the management of respiratory tract infections in children. There are also 
short videos for use in patient waiting areas to remind patients to ‘Take care, not antibiotics’. 

http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_130267


Improving communication skills and measuring CRP may facilitate appropriate 
antibiotic prescribing http://www.npc.nhs.uk/rapidreview/?p=344 

   

20th May 2009 

A randomised controlled trial has shown that communication skills training and the use of near‐
patient C reactive protein (CRP) testing can reduce antibiotic prescribing for patients with lower 
respiratory tract infection in primary care. 

Action 
The aim when assessing patients with an acute respiratory tract infection with cough as the 
predominant symptom is to select out the minority of patients who already have or who may be at 
higher risk of developing a more serious illness (including pneumonia) from the majority of 
patients who have a less serious and self‐limiting illness. 

NICE Guidance on respiratory tract infections advises that antibiotics are prescribed immediately, 
and/or further appropriate investigation and/or management should be offered, if a patient has 
signs and symptoms suggestive of pneumonia or is at risk of suffering a prolonged or severe illness 
or complications. For example, if he/she is systemically unwell or has pre‐existing co‐morbidities, 
or is older than 65 years with acute cough and two or more of the following criteria, or older than 
80 years with acute cough and one or more of the following criteria: hospitalisation in previous 
year, type 1 or type 2 diabetes, history of congestive heart failure, or current use of oral 
glucocorticoids. 

If the criteria for serious illness or the risk of serious illness are not met, NICE recommends 
prescribing either a delayed antibiotic or no antibiotic. The patient’s concerns and expectations 
should be addressed when agreeing which strategy should be used. Enhanced communication 
skills and shared decision‐making, as used in this study, are key to improving patients’ 
participation in discussions about their care and achieving evidence‐based decisions on 
prescribing. Near patient tests, including CRP, should not be introduced without a national policy 
decision involving evaluation of all data on clinical and cost effectiveness. 

What does this study claim? 
This randomised controlled trial evaluated the effect of GPs using a near‐patient test for CRP and 
being trained in enhanced communication skills, separately and combined, on antibiotic 
prescribing for lower respiratory tract infection (RTI) and on patient recovery. 

The use of near‐patient CRP testing and training in enhanced communication skills both 
significantly reduced antibiotic prescribing at the index consultation for lower RTI (the primary 
outcome) and antibiotic prescribing during the 28 days’ follow‐up period, without affecting clinical 
recovery, patients’ satisfaction or reconsultations. GPs prescribed antibiotics for 31% of patients in 
the CRP test group, compared with 53% in the no test group (P=0.02). GPs trained in enhanced 
communication skills prescribed antibiotics for 27% of patients, compared with 54% in the no 
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training group (P<0.01). Both interventions together produced no statistically significant additional 
effect to either of the interventions alone (P=0.78). 

So what? 
The study authors state that CRP testing may contribute to safely withholding antibiotics from 
most people with low CRP values who probably would not benefit from antibiotic treatment. 
However, CRP near‐patient tests are not widely used in the UK and GPs may be inexperienced in 
interpreting results and using them to guide treatment. In countries where these near‐patient 
tests are available, excessive testing has been reported and could limit the cost‐effectiveness of 
this intervention. A cost‐effectiveness analysis of this study is being undertaken. An editorial 
accompanying the study discusses some other limitations of using CRP testing and points out that 
a recent systematic review concluded that a CRP test could help rule out community‐acquired 
pneumonia only if the probability of the patient having this condition is more than 10%, and this is 
more likely after initial selection of patients, for example in emergency departments. The editorial 
also questions whether CRP testing may increase the long‐term likelihood of patients consulting 
for similar illnesses in the future. 

However, this paper supports the NICE approach to managing patients with a delayed or no 
prescription where this is appropriate. Good communication skills can increase patients’ 
understanding of prescribing decisions without the feeling of being dismissed. It is important that 
patients’ concerns and expectations are addressed and they understand that symptoms following 
a respiratory infection with acute cough as the predominant symptom may last for a number of 
weeks. Patients should be advised that, for the majority, antibiotics make little difference to 
symptoms, and may have side effects. 

Antibiotics are always indicated for adults and children with suspected pneumonia. They lead to a 
clinical cure or improvement in 80% or more of people treated in the community or in hospital. 
But when NICE looked at the evidence for antibiotics to treat acute cough/bronchitis, they found 
that, although antibiotics had a significant effect on the duration of cough and productive cough, 
and on feeling ill, the benefits were small – a fraction of a day in an illness lasting several weeks. 
They concluded that a delayed or no prescribing strategy should be offered to patients with acute 
cough who are not at an increased risk of suffering a prolonged or serious illness or developing 
complications. 

NICE stress the need for safety‐netting approaches in case the patients’ illness worsens or 
becomes prolonged, either by use of delayed antibiotic prescriptions or by offering a prompt 
clinical review. If a delayed prescription is given, patients should be given advice on using it if 
symptoms worsen or aren’t resolving as expected. Similarly, if symptoms worsen despite using the 
delayed prescription, the patient should be advised to re‐consult. 

The usual approach to the prescribing of antibiotics for an acute respiratory tract infection with 
cough as the predominant symptom would require modification in the circumstances of an 
influenza epidemic or pandemic. 

 

 

http://www.bmj.com/cgi/content/extract/338/may05_1/b834
http://fampra.oxfordjournals.org/cgi/content/abstract/26/1/10?ijKey=d36657928b1d44d2b643ca15e006672077dd6d91&keytype2=tf_ipsecsha
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Study details 

Cals JWL, Butler CC, Hopstaken RM, et al. Effect of point of care testing for C reactive protein and 
training in communication skills on antibiotic use in lower respiratory tract infections: cluster 
randomised trial. BMJ 2009;338:b1374, doi: 10.1136/bmj.b1374 (Published 5 May 2009) 

Design: Cluster randomised, factorial, controlled trial. 
Patients: Forty GPs from 20 practices recruited 431 sequential eligible adults within regular 
consultation hours during the winters of 2005–6 and 2006–7. Patients were eligible if they had a 
suspected lower RTI with a cough lasting less than four weeks together with one chest and one 
systemic symptom. 
Intervention: GPs were trained to provide finger prick near‐patient CRP tests and/or a 
communication skills intervention built around 11 key tasks (e.g. exploring patients’ fears and 
expectations, asking patients’ opinion on antibiotics, and outlining the natural duration of cough in 
lower RTI) with information exchange throughout based on the elicit‐provide‐elicit framework 
from counselling in behaviour change. 
Comparison: Patients were randomised to four groups: GP use of CRP testing, training in 
enhanced communication skills, both, or usual care. 
Outcomes: The primary outcome was antibiotic prescribing in the index consultation. Secondary 
outcomes were antibiotic prescribing during 28 days’ follow‐up, reconsultation, clinical recovery, 
and patients’ satisfaction and enablement. Cost effectiveness is to be reported separately. 
Patients rated symptoms (cough, phlegm, shortness of breath, disturbance of daily activities, 
sleeping problems, and generally feeling unwell) on a 7 point scale in a daily diary for 28 days. 
Antibiotic prescribing and reconsultation data for the 28 days of follow‐up were obtained from the 
participants’ medical records. 
Results: GPs in the CRP test group prescribed significantly fewer antibiotics than those in the no 
test group (31% v 53%, P=0.02). Similarly, those in the communication skills training group 
prescribed significantly fewer antibiotics than those in the no training group (27% v 54%, P<0.01). 
The two interventions showed no statistically significant interaction effect (P=0.78). There was no 
statistically significant difference in reconsultations. Antibiotic prescribing at any point during the 
28 days’ follow‐up (prescribing rates at the index consultation combined with prescribing rates at 
reconsultations) remained significantly lower in patients in the CRP test group compared with 
those in the no test group (45% v 58%, P<0.01) as well as for patients in the communication skills 
training group compared with patients in the no training group (38% v 63%, P<0.001). Comparable 
median daily symptom scores were seen for all four groups of patients suggesting that the 
interventions had no effect on recovery. Overall, satisfaction with the index consultation was high, 
with no statistically significant differences between treatment groups. 
Sponsorship: Netherlands Organisation for Health Research and Development. 

 

http://www.bmj.com/cgi/content/full/338/may05_1/b1374?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=date&volume=338&firstpage=b1374&fdate=1/1/1981&resourcetype=HWCIT
http://www.bmj.com/cgi/content/full/338/may05_1/b1374?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=date&volume=338&firstpage=b1374&fdate=1/1/1981&resourcetype=HWCIT
http://www.bmj.com/cgi/content/full/338/may05_1/b1374?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=date&volume=338&firstpage=b1374&fdate=1/1/1981&resourcetype=HWCIT
http://clinicalevidence.bmj.com/ceweb/resources/glossary.jsp#F


NeLM news service 
 

Effect of interactive booklet about childhood respiratory tract infections in 
primary care consultations on reconsulting and antibiotic prescribing  

Reference: BMJ 2009; 339: b2885  

Summary 

by: Yuet Wan  

In  this  pragmatic  cluster  randomised  controlled  trial,  researchers  set  out  to  establish whether 
training clinicians  in  the use of an  interactive booklet on  respiratory  tract  infections  in children, 
designed to enhance communication within the consultation, and act as a take home resource for 
parents, would have an effect on rates of reconsultation and antibiotic prescribing. 

The study conducted at 61 general practices  in England and Wales  involved 558 children (aged 6 
months to 14 years) presenting to primary care with an acute respiratory tract infection (7 days or 
less). The  study excluded children with  suspected pneumonia, asthma or a  serious concomitant 
illness, or needing immediate hospital admission.   

Clinicians in the intervention group were trained in the use of the interactive booklet and asked to 
use  it  during  consultations  with  recruited  patients,  and  provide  it  as  a  take  home  resource. 
Clinicians in the control group conducted their consultations as usual. The main outcome measure 
was  the proportion of children who attended a  face‐to‐face consultation about  the same  illness 
during  the  two  week  follow‐up  period.  Secondary  outcomes  included  antibiotic  prescribing, 
antibiotic consumption,  future consulting intentions, and parental  satisfaction,  reassurance, and 
enablement.   

Main outcome data were available for 528 (94.6%) children as follows:  

• Reconsultation occurred in 12.9% of children in the intervention group and 16.2% in the control 
group (absolute risk reduction 3.3%, 95% CI, –2.7% to 9.3%, p = 0.29).   

• Using multilevel modelling  (at  the  practice  and  individual  level)  to  account  for  clustering,  no 
significant difference in reconsulting was noted (odds ratio 0.75; 0.41 to 1.38).  

• Antibiotics were prescribed at  the  index  consultation  to 19.5% of  children  in  the  intervention 
group and 40.8% of children  in the control group (absolute risk reduction 21.3%, 95% CI, 13.7 to 
28.9), p < 0.001). A statistically significant difference was still present after adjusting for clustering 
(odds ratio 0.29; 0.14 to 0.60).   

• There was a statistically significant difference in the proportion of parents who said they would 
consult in the future if their child developed a similar illness (odds ratio 0.34; 0.20 to 0.57).   

• 7 patients (3 intervention group and 4 in control group) were subsequently admitted to hospital 
or observed in a paediatric assessment unit.  
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• Satisfaction,  reassurance,  and  parental  enablement  scores  were  not  significantly  different 
between the two groups.   

The researchers conclude that use of this booklet  in primary care consultations  led to  important 
reductions in antibiotic prescribing and reduced intention to consult without reducing satisfaction 
with care. They suggest that “the routine use of this  intervention  in primary care should now be 
considered along with other effective interventions such as delayed prescribing” adding that “the 
magnitude  of  the  reduction  in  antibiotic  prescribing  achieved  suggests  that  its  use  could  have 
important implications for patients, and, as a result of the threat posed by increasing antimicrobial 
resistance, for public health.” 

Abstract  

  

http://www.bmj.com/cgi/content/abstract/339/jul29_2/b2885
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The public's attitudes to and compliance with antibiotics  

Original article by: CAM McNulty, P Boyle, T Nichols, P Clappison, P Davey  

Reference: Journal of Antimicrobial Chemotherapy, Aug 2007, vol. 60, no. Suppl. i, p. i63‐i68  

Keywords: Antibiotics; Drug Storage; General Public; Health Education; Patient Compliance; 
Patient Counselling; Patient Information; Prescriptions‐Drug; Self Medication; Medicines‐
unused;  

Summary 

by: Pharm‐line  

Although a third of the public still believe that antibiotics work against coughs and colds, simply 
getting the public to believe otherwise may not be enough to reduce the level of prescribing. The 
large  Dept  of  Health  sponsored  household  survey  demonstrated  that  those  with  a  greater 
knowledge about antibiotics were no less likely to be prescribed an antibiotic, and although those 
with increased knowledge about antibiotics were more likely to complete a course they were also 
more likely to self‐medicate and to keep left‐over antibiotics. Future campaigns that are aimed at 
reducing  the  level of prescribing  should be  focused  towards  those more  likely  to be prescribed 
antibiotics at present: younger women and those with a lower level of education. They should also 
examine  and  consider  modifying  consultation  behaviour  and  other  behavioural  components 
involved  in  patient'  expectations  for  antibiotics.  This  should  include  delayed  antibiotic 
prescriptions.  The  easiest way  to  reduce  the use of  leftovers may be  to  shorten  the  course of 
antibiotics  prescribed  to  3  or  5  days. We  should  also  promote  a  'Do  not  recycle  antibiotics' 
message towards the more highly educated, young women who are more likely to store, take and 
share antibiotics without advice. (13 refs.)  
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Supporting Materials 
 http://elearning.rcgp.org.uk/login/index.php to register for free access to RCGP 

training including two modules on Managing Acute Respiratory Tract Infection (MARTI) 

training 

 www.npc.nhs.uk/therapeutics/common_infections/respiratory/elearning.php 

 

 NICE Guidance CG 69 July 2008: Prescribing of antibiotics for self‐limiting respiratory 

tract infections in adults and children in primary care  

http://www.nice.org.uk/Guidance/CG69 

 

 Spurling GKP, Del Mar C, Dooley L, Foxlee R. Delayed antibiotics for respiratory 

infections (review). Cochrane Database of Systematic Reviews 2007, Issue 3 

http://mrw.interscience.wiley.com/cochrane/clsysrev/articles/CD004417/frame.html 

 

Patient Decision Aids: 
During  a  consultation with  a  healthcare  professional,  the  decision  aids  below  can  be  used  to 

visually clarify for patients, the risks vs benefits of treatment with an antibiotic. 

 

Otitis media: risks and benefits of antibiotics 

http://www.npc.nhs.uk/therapeutics/common_infections/respiratory/resources/pda_rti_aom.pdf 

 

Common infections: respiratory tract infection 

http://www.npc.nhs.uk/therapeutics/common_infections/respiratory/resources/pda_rti_general.

pdf 

 

Milton Keynes PCT Antibiotic Guidelines             
 
See attachment ‐ Antibiotic in the community 2011 

  

 
 
 

http://elearning.rcgp.org.uk/login/index.php
http://www.npc.nhs.uk/therapeutics/common_infections/respiratory/elearning.php
http://www.nice.org.uk/Guidance/CG69
http://mrw.interscience.wiley.com/cochrane/clsysrev/articles/CD004417/frame.html
http://www.npc.nhs.uk/therapeutics/common_infections/respiratory/resources/pda_rti_aom.pdf
http://www.npc.nhs.uk/therapeutics/common_infections/respiratory/resources/pda_rti_general.pdf
http://www.npc.nhs.uk/therapeutics/common_infections/respiratory/resources/pda_rti_general.pdf
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Useful resources   
A number of useful leaflets / posters have been attached. 

Antibiotic leaflets  
Bacterial infections PIL .  ‐ also available in some foreign languages 

Coughs and colds PIL ‐   can be downloaded and printed locally 

Antibiotic Postersto view: 
Germs PILs 

You can also contact Naomi Fleming for up to date versions of these resources 

naomi.fleming@mkchs.nhs.uk 

 

mailto:naomi.fleming@mkchs.nhs.uk
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l Many common infections 
of the nose, throat, ears 
and chest are caused by 
viruses. In fact all colds 
and flu are caused by 
viruses.


l Virus infections are much 
more common than 
bacterial infections.


l Virus infections cause 
symptoms as bad as 
bacterial infections and 
can last as long.


l Viruses are very much 
smaller than bacteria and 
are made up differently, 
therefore antibiotics that 
are made specifically to 
target bacteria do not kill 
viruses.


l If you are normally well, 
your immune system is 
good at fighting off many 
types of virus infection.


l You may feel unwell for 
several days or more 
until a virus infection 
clears, colds can last for 
two weeks and may end 
with a cough bringing up 
phlegm.


l In a normally healthy 
person, the immune 
system can clear up most 
bacterial infections, 
antibiotics usually do 
little to speed up recovery 
from bronchitis, ear, nose 
or throat infections. The 
advice for virus infections 
can be followed.


l Antibiotics can cause 
side effects for example, 
vomiting, allergies, 
thrush and diarrhoea 
(which in some cases can 
be due to the growth of 
another bacetria called 
Clostridium difficile, 
commonly known as 
C.diff. For some people, 
particularly the elderly, 
this can be very severe 
and in rare cases life-
threatening).


l Bacteria can adapt and 
find ways to survive the 
effects of an antibiotic. 
They become resistant 
to the antibiotic which 
means that it no longer 


l Treatment of virus infections aims to 
ease the symptoms while your immune 
system fights the infection.


l Drinking plenty of fluids helps to prevent 
mild dehydration that can occur due to 
a high temperature. Dehydration can 
make headaches and tiredness much 
worse.


l Rest as much as possible, this allows your 
energy to be used to fight the infection.


l If you have a temperature, try to keep 
cool. This is particularly important in 
young children. If a child has a high 
temperature, keep the bedclothes to 
a  minimum (a sheet only), do not over 
or underdress them (a nappy and vest 
or underwear in an older child), put 
them in a warm, but not hot room and 
give them paracetamol or ibuprofen. 
Observe them regularly. Seek advice if 
worried.


l There are medicines available from your 
pharmacist to treat the symptoms, for 
example, paracetamol or ibuprofen to 
reduce a high temperature (fever), and 
to ease aches, pains and headaches. 
Other products are available for specific 
symptoms, for example, coughs, 
sore throats and blocked noses. It is 
important to ask your pharmacist for 
advice as not all medicines can be used 
by all patients.


works. An example of a bacteria that has 
become resistant to many antibiotics 
is MRSA, that is why it is so difficult to 
treat.


l The more often an antibiotic is used, 
the more likely it is that bacteria 
will become resistant. Therefore it is 
important to only use antibiotics when 
there will be a clear clinical benefit, 
otherwise antibiotics might not be as 
effective when they are really needed. 


l It is important when you are prescribed 
an antibiotic to take them as directed 
by your doctor and to completely finish 
the course unless instructed otherwise. 
If the course is not completed, some 
bacteria may be left over and develop 
resistance.


viral 
infections


bacterial 
infections







l Your doctor is skilled at 
checking your symptoms 
and advising if an 
antibiotic is necessary.


l You should consult your 
doctor if you are worried, 
particularly about a child 
or vulnerable person, if 
your illness changes or 
worsens after a few days 
or if you develop new 
symptoms.


l If a cold lasts more than 
three weeks, if you 
become breathless or 
have chest pains, already 
have a chest complaint or 
other long term illness, 
e.g Diabetes, you should 
consult your doctor.


l Your doctor will only prescribe 
antibiotics when needed for example a 
kidney infection or pneumonia.


l Antibiotics are life-saving medicines for 
some infections including meningitis.


l By making sure we only use them when 
needed, they are more likely to continue 
working for longer.


on viral and  
bacterial infections
and how to treat them


when to consult 
your doctor


For further copies contact Naomi Fleming on 01908 243650. Milton Keynes PCT, May 2008.








 


Should I see a 
doctor? 


 
 
Only make an appointment if you:  
 
 Have breathing difficulties, 


wheezing or chest pains. 
 Develop earache or a stiff neck. 
 Keep on getting a cough. 
 Cough up blood-stained mucous. 
 Have diabetes. 
 Have asthma. 
 Have chronic heart disease. 
 Are over 65 or under 1 year old. 
 Have symptoms for more than a 


week or they become severe. 
 Have traveled to tropical areas 


recently. 
 
 


Remember antibiotics will 
NOT help a viral infection.  


How can I help 


myself? 
 Stay at home. 
 Get plenty of rest. 
 Wrap up warm. 
 Drink plenty of fluids. 
 Steam inhalations help to clear 


blocked noses and soothe sore 
throats. 


 
 


Ask your pharmacist for 
advice about which cough 
and cold remedies will suit 
you.  
 


March 2003 
Compiled by: 
Nikki Hughes 


Pharmaceutical Adviser 
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What is a cold? 
  


Milton Keynes Colds are caused by viruses 


 







 


attacking the nose and throat. They 
are spread by the coughs and 
sneezes of people who are already 
infected. The body usually fights off 
the infection within a few days, but 
sometimes bacteria also  
invade the weakened  
tissues and cause more 
serious secondary infections. 


 
Mucous is produced to wash away 
infection, but it can irritate the nose 
or throat, especially if it becomes 
thick and sticky. Sneezing removes 
irritating mucous from your nose. 
 
‘Flu’ is not just a bad cold. It is more 
weakening with a marked fever and 
aching joints. It may take weeks to 
fully recover from ’flu’.  
 


Why do I cough? 
 


 
 
You cough to remove something 
that is irritating your throat or lungs. 
Particles in the air - such as smoke - 
can make you cough. 
 
Loose or productive coughs remove 
excess mucous from the airways. 
They should not be stopped as they 
serve a useful purpose. 
 
A dry, tickly cough is caused by 
irritation of the airways and does not 
bring up mucous. Constant 
coughing can cause further irritation 
leading to further coughing. 
 
The inflammation sometimes 
spreads to the ears, especially in 
children, which can be very painful. 
Cough and cold infections can also 
make other conditions worse e.g. 
asthma, diabetes, kidney or heart 
complaints. 
 
 


What can I buy to 


help myself? 
 
 Decongestants help to unblock 


your nose by reducing the 
swelling of mucous membranes. 


 Expectorants loosen the 
mucous, making it less sticky so 
that it can be removed more 
easily. 


 Cough suppressants are 
effective in stopping dry coughs. 


 Demulcents soothe irritation. 
 Pain killers like Paracetamol 


help to ease aches and pains 
and also reduce fever. 


 Throat lozenges soothe sore 
throats. 


 Nose drops and sprays relieve 
stuffy noses, but should only be 
used for 7 days. 


 Several combination remedies 
are also available. 


 


 
 


Ask your pharmacist for advice. 
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MRSA
MRSA is a bacteria that belongs to the 
Staphylococcus Aureus family. It is called 
Meticillin Resistant because the antibiotic 
meticillin no longer kills it. In reality, 
MRSA is no longer killed by many 
types of antibiotic and this is why it 
is so difficult to treat.


ANTIBIoTIC 
RESISTANCE
Antibiotics treat infection by killing the 
bacteria that cause them. Antibiotic 
resistance happens when bacteria ‘learn’ 
to survive the treatment and so the bacteria 
are no longer killed. There are many bacteria that are resistant to one or more 
antibiotics, the most well known is MRSA.


WHAT CAUSES RESISTANCE?
l Overuse of antibiotics to treat coughs and colds or infections that will clear up on 


their own causes resistance.
l Patients taking antibiotics incorrectly: if doses are missed or not taken regularly, 


or the course is not completed, resistance is more likely to happen. If antibiotics 
are taken correctly resistance is less likely to happen.


WHY IS ANTIBIoTICE RESISTANCE 
IMPoRTANT?
Infections that you catch may not clear up with antibiotics in the future. This means 
you may not be able to get rid of a serious infection or need to use a medicine 
with more side effects to get rid of the infection. Bacteria can pass on resistance to 
each other and if these are spread to other people it can be very serious especially 
among the already ill and vulnerable. 


WHAT CAN I DO ABoUT IT?
l Antibiotics are not effective against viruses like colds and flu. Do not request an 


antibiotic from your GP for a cough or cold, ask your pharmacist for advice on 
managing the symptoms.


l Accept your GPs advice on whether an antibiotic is really necessary.
l If an antibiotic is prescribed, take it correctly, ask your pharmacist for help.
l When you are ill, ensure good hygiene to stop the spread of infection.
l If you are at risk of infections and are called for a flu jab, make sure you attend, 


this will protect you from the flu virus.


mrsa


For further copies contact Naomi Fleming on 01908 243650 
Milton Keynes PCT, February 2008.







C DIFFICILE
C.diff. is present in the gut of three in every 100 adults. It does not 
normally cause symptoms of infection as ‘good’ bacteria keep it under 
control. If the good bacteria are killed they are not able to police the 
levels of c.diff. and so it grows beyond control. Good bacteria are 
often killed by antibiotics and certain antibiotics kill more than others, 
(your GP or pharmacist can advise). C.diff. then causes symptoms 
such as, watery foul smelling diarrhoea, stomach pain and fever. In 
vulnerable patients, particularly the elderly, it can cause inflammation 
of the colon and in severe cases colon rupture. The symptoms of c.diff. 
may not occur until ten weeks after the course of antibiotics, therefore it 
is important to let your healthcare professional know if you have been 
on antibiotics in the ten weeks previous to any diarrhoea or stomach 
problems.


WHAT CAN I Do?
 Accept the decision of your GP whether an antibiotic is really 
needed.


 Look out for the signs of c. diff. if you are prescribed an antibiotic.


 Ensure good hygiene practices are followed including frequent hand 
washing using soap and water. (Alcohol 
gel kills MRSA but not c.diff.)


 Avoid visiting ill 
or vulnerable 
people if you 
have antibiotic 
related 
diarrhoea as 
it is very easily 
spread. 


 Ensure you 
attend for a flu 
jab if you are 
called for one, 
this will protect you 
from the flu virus.


C DIFF


For further copies contact Naomi Fleming on 01908 243650 
Milton Keynes PCT, February 2008.







STop!
SToP THE SPREAD oF 
INFECTIoN!


 Hand washing with soap and water is the 
simplest and most effective way of controlling the 
spread of germs. This should be done thoroughly 
and frequently, as germs collect on hands during 
the day and can be spread through contact with 
the nose, mouth and other people.


 When you visit an ill person, wash your hands 
with soap and water and use alcohol gel if 
available before touching the person, especially 
those who have an open wound.


 Wash your hands with soap 
and water before and after 
any physical contact with 
anyone who has diarrhoea 
to reduce the risk of infection 
for both you and any other 
person you visit.


 If you have a cough or cold 
or diarrhoea you should not 
visit a vulnerable patient in 
hospital or at home. You 
may be able to fight off the 
infection, but they may not.


 Catch any coughs, sneezes, 
or runny noses in a 
disposable tissue and throw 
away. Wash your hands 
afterwards.


 Germs can be spread from 
clothing, so remove outer 
clothing before getting 
close to an ill person. If you 
are going to move them 
or help them wash, wear 
a clean disposable apron 
and throw away after use, 
remembering to wash your 
hands thoroughly before 
and after touching them. 


 For further copies contact Naomi Fleming on 01908 243650 
Milton Keynes PCT, February 2008.
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Empirical Guidance on the Management of Infection in Primary Care 
Aims 
 To provide a simple, best guess approach to the treatment of common infections.   
 To promote the safe, effective and economic use of antibiotics 
 To minimise the emergence of bacterial resistance in the community 
Principles of treatment 
1. This guidance is based on the best available evidence but professional judgment should be used and patients should be involved in the 


decision making process. 
2. Antibiotics should be reviewed based on cultures results. 
3. A dose and duration of treatment for adults is suggested but may need modification for age, weight, height and renal function. In severe or 


recurrent cases send samples for microbiology and consider a larger dose or longer course. All treatments are oral or topical except for 
meningitis. 


4. Prescribe an antibiotic only when there is likely to be a clear clinical benefit, there is a lower threshold for antibiotics in immunocompromised 
or those with multiple morbidities; consider culture and seek advice. 


5. Consider a no, or delayed, antibiotic strategy for acute sore throat, common cold, acute cough and acute sinusitis. 
6. Limit prescribing over the telephone to exceptional cases 
7. Use simple generic antibiotics if possible. Avoid broad spectrum antibiotics (e.g. co-amoxiclav, quinolones and cephalosporins) when narrow 


spectrum antibiotics remain effective, as they increase risk of Clostridium difficile, MRSA and ESBLs and other resistant organisms. 
8. Avoid widespread use of topical antibiotics (especially those agents available as systemic preparations) 
9. Please refer to BNF for update on antibiotics in pregnancy. 
10. Clarithromycin is an acceptable alternative to erythromycin as it has less side-effects, greater compliance as twice rather than four times 


daily and generic tablets are similar cost. In children, erythromycin may be preferable as clarithromycin syrup is twice the cost. 
11. Where a "best guess" therapy has failed or special circumstances exist, microbiological advice can be obtained on 01908 243106 


Illness Comments Drug Dose Tx duration 
Upper Respiratory Tract Infections: Consider delayed antibiotic Prescriptions 


Influenza Annual vaccination is essential for all those at risk of influenza. For otherwise healthy adults, the use of antivirals is not 
recommended. Treat "at risk" patients, only when influenza is circulating in the community, within 48 hours of start of 
symptoms. At risk: those 65 years or over, chronic respiratory disease including asthma & COPD, significant cardiovascular 
disease (not hypertension), immunocompromised, diabetes mellitus, chronic neurological, renal or liver disease. Patients over 
12 years use oseltamavir 75mg oral capsule BD or zanamivir 10mg (2 inhalations by diskhaler) BD if there is resistance to 
oseltamivir for 5 days. For patients 12 years and under – seek further advice. 
Antivirals may be used for post-exposure prophylaxis during localized outbreaks in at risk people living in long-term residential 
or nursing homes on advice from the HPA/local microbiologist. (see NICE Influenza) 
Majority of sore throats are viral; Avoid antibiotics as 90% resolve in 7 days without and pain is only reduced by 16 
hours. Patients with 3 of 4 centor criteria (Hx of fever, purulent tonsils, cervical adenopathy, absence of cough) or history of 
otitis media may benefit more from antibiotics. Consider offering a 3 day delayed prescription or immediate prescription if 
suffering symptoms for longer than 4 days. You need to treat 200 patients to prevent one case of otitis media or over 4000 
patients to prevent one case of quinsy. 


Pharyngitis/  
Sore throat/ 
Tonsillitis 


Treatment for less than 10 days is inappropriate and may 
lead to treatment failure or increased bacterial resistance. 


Penicillin V 
If penicillin allergic 
Erythromycin 


500mg QDS 
1g BD (QDS if severe) 
250mg - 500mg QDS  


10 days 
10 days 
10 days 


Acute Otitis 
Media (Child 
doses) 


Many are viral. Illness resolves over 4 days in 80% 
without antibiotics, 60% are better in 24 hours. 
Use ibuprofen or paracetamol to optimal effect. 
 
Antibiotics do not reduce pain in first 24 hours, subsequent 
attacks or deafness. 
You need to treat >4000 patients to prevent 1 case of 
mastoiditis. 
(Haemophilus is an extracellular pathogen, thus macrolides such 
as erythromycin which concentrate intracellularly, are less effective 
treatment). 


Amoxicillin      
 
 
If penicillin allergic: 
Erythromycin  
 
 
 


40mg/kg/day in 3 divided 
doses. 
Max 1g TDS 
 
<2yrs: 125mg QDS           
2-8yrs: 250mg QDS          
>8yrs:250-500mg QDS 
 
 


5 days 
 
 
 
5 days 
5 days 
5 days 
 
 


Acute Otitis 
Externa 


First use aural toilet (if available) and analgesia. 
 
Cure rates similar at 7 days for topical acetic acid or 
antibiotic +/- steroid. 
If cellulitis or disease extending outside ear canal, start oral 
antibiotics for cellulitis and refer. 


Acetic Acid 2% 
 
2nd Line: 
Neomycin sulphate 
with corticosteroid 


1 spray tds 
 
 
3 drops TDS 


7 days 
 
 
7 days min to 
14 days max 
 


Many are viral. Symptomatic benefit of antibiotics is 
small. Optimise analgesia.80% resolve in 14 days 
without antibiotics; 84% resolve with antibiotics. Reserve 
for severe or persistent symptoms, more than 7 days, fever 
>38, toothache, purulent nasal discharge or high ESR.  


Amoxicillin 
Or Doxycycline 
Or Penicillin V 


500mg TDS (1g if severe) 
200mg stat/100mg OD 
500mg QDS 


7 days 
7 days 
7 days 


Acute sinusitis 
 


Anaerobes are more common in persistent rhinosinusitis, 
therefore in persistent infection, use an agent with anti-
anaerobic activity eg co-amoxiclav. 


Co-amoxiclav or if 
contraindicated: 
Ciprofloxacin WITH 
metronidazole 


625mg TDS 
 
250-500mg BD 
400mg TDS 


7 days 
 
7 days 
7 days 


Conjunctivitis 
Conjunctivitis Most bacterial infections are self-limiting (65% resolve 


on placebo by day 5). They usually start unilaterally with 
yellow-white mucopurulent discharge and redness. 
Fusidic acid has less Gram-negative activity 


Chloramphenicol 
0.5% drops plus 
1% ointment. 
Fusidic Acid 


2 hrly (2 days) reducing 
to 4hrly whilst awake. 
Nocte 
1% gel BD 


 
All for 48 
hours after 
resolution 
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Lower Respiratory Tract Infections 


Note: Avoid tetracyclines in pregnancy. Low doses of penicillins are more likely to select out resistance. The quinolones (ciprofloxacin and 
ofloxacin) should not be used 1st line as they have poor activity against pneumococci. Reserve all quinolones including levofloxacin for PROVEN 
resistant organisms. Bronchiectasis infective exacerbations: please see Map of Medicine. 


Acute cough, 
Bronchitis 


Antibiotics have marginal benefits in otherwise healthy 
adults. Reserve use for patients with co-morbidities. 
Patient leaflets can reduce antibiotic use, explain symptom 
resolution can take 3 weeks. Consider 7-14 day delayed 
antibiotic. 


Amoxicillin 
OR  
Doxycycline 
 


500mg TDS 
 
200mg stat/100mg OD 


5 days 
 
5 days 


30% viral, 30-50% bacterial, rest undetermined. Use 
antibiotics promptly if increased dyspnoea and increased 
purulent sputum. In penicillin allergy use erythromycin if 
tetracycline contraindicated 


Amoxicillin 
OR doxycycline 
 
Erythromycin 


500mg TDS 
200mg stat/100mg OD 
 
500mg QDS 


5 days 
5 days 
 
5 days 


Acute 
exacerbation 
of COPD 


If clinical failure to 1st line antibiotics or resistance factors 
eg: severe COPD, frequent exacerbations, 1st line 
antibiotics in last 3 months 


Co-amoxiclav 625mg TDS 5 days 
 


If CRB65=0: 
Amoxicillin 
Or Doxycycline 
If penicillin allergic: 
Erythromycin/Clarithr
omycin 


500mg TDS 
200mg stat/100mg OD 
 
500mg QDS/BD 


7 days 
7 days 
 
7 days 


Community 
acquired 
pneumonia - 
treatment in 
the 
community 


Use CRB65 score to help guide and review. Each scores 
1: Confusion (AMT<8); Respiratory rate >30/min; BP 
systolic <90 or diastolic ≤ 60; 
Score 0: suitable for home treatment 
Score 1-2: hospital assessment or admission 
Score 3-4: URGENT hospital admission 
Give immediate IM benzylpenicillin or amoxycillin 1G po if 
delayed admission/life threatening. 
 
(Mycoplasma is rare in over 65's and epidemics occur every 4 
years). Add flucloxacillin if staphylococci suspected ( in influenza or 
measles) 


If CRB65=1 and at 
home 
Amoxicillin AND 
Erythromycin/Clarithr
omycin 
OR Doxycycline 
alone 


 
 
500mg TDS 
500mg QDS/BD 
 
200mg stat/100mg OD 
 


 
 
Up to 10 days 
 
 
Up to 10 days 
 


Meningitis 


Suspected 
Meningococcal 
Disease 


Transfer all patients to hospital immediately. 
Administer benzylpenicillin or cefotaxime prior to 
admission, unless history of anaphylaxis, NOT 
intolerance/allergy.  Ideally IV but IM if vein cannot be 
found. 


IV or IM 
benzylpenicillin 
OR 
IV or IM cefotaxime 
 


Adult & child 10 yrs & over - 1200mg  
Child 1 – 9 years - 600mg  
Child < 1 year - 300mg  
Age 12+ years -1g 
Child<12 years - 50mg/kg 


Prevention of 
secondary case 
of meningitis 


 
Only prescribe following advice from local Health Protection Unit (0845 2799879)  (9am-5pm) 
Out of hours contact the on-call doctor via MKHFT switchboard on (01908) 660033 


Urinary Tract Infections 


Note:  People  >65 years: do not treat asymptomatic bacteriuria; it occurs in 25% of women and 10% of men and is not associated with increased morbidity. In the 
presence of a catheter, antibiotics will not eradicate bacteriuria; only treat if systemically unwell or pyelonephritis likely. Do not use prophylactic antibiotics for catheter 
changes unless history of catheter –change associated UTII/ sepsis.  Amoxicillin should not be used empirically as resistance is over 50% locally. 


Trimethoprim 
or 
Nitrofurantoin-(many 
ESBLs remain sensitive) 


200mg BD 
 
50mg  QDS 


3 days   
7 days in men 
& complicated 
infections 


Uncomplicated 
UTI i.e. no fever 
or flank pain in 
adults 
 
 
Men: 


In women with severe or with 3 or more symptoms treat 
empirically. In women with mild or 2 or less symptoms, use 
urine dipstick to exclude UTI. (-ve nitrite, leucocyte and 
blood gives 76% negative predictive value.)  
If pregnant please state on request form. 
 
Send PRE-TREATMENT MSUs for all men. If symptoms 
are mild/non-specific use –ve nitrite and leucocytes to 
EXCLUDE UTI. 
 


2nd Line depends on susceptibility of organism isolated. If 
necessary seek advice from the Microbiology Laboratory.  
Community multi-resistant coliforms producing ESBLs are 
increasing so perform urine cultures in treatment failures. 
Avoid cephalosporins and quinolones, especially in the over 
65s. 


Recurrent UTI 
in women 3/yr 


Post coital or nightly prophylaxis is equally effective. As low 
compliance consider standby antibiotic. 


Nitrofurantoin  
Or trimethoprim 


50mg ON 
100mg ON 


Stat post coital 
(off label) 


UTI in 
pregnancy 
 
(refer to BNF 
for 
contraindicatio
ns) 


Send MSU for culture and start empirical antibiotics. Short 
term use of Nitrofurantoin in pregnancy is unlikely to cause 
problems to the foetus. Avoid Trimethoprim in 1st trimester, 
low folate status or taking folate antagonist (e.g. 
antiepileptic or proguanil). If pregnant or penicillin allergy, 
please state on request form.  Avoid Nitrofurantoin at term 
– may produce neonatal haemolysis 


Nitrofurantoin  
Or Trimethoprim  
 
Alternative: 
Cefalexin   
 


50mg QDS 
200mg BD (off label) 
 
 
500mg BD 
 


7 days 
7 days 
 
 
7 days 


Children 
 
Reference:  
NICE 
Guidelines 
CG54 Aug 
2007 
 


Refer all children <3months old on basis of positive nitrite 
to specialist immediately for IV antibiotics 
 


In all children 3 months or over, send MSU for culture and 
susceptibility, use positive nitrite to start antibiotics. Only 
refer children for subsequent imaging if <6 months old, or 
with atypical or recurrent UTI. 
 


Pyelonephritis: Consider referral to paediatric 
specialist. Send urine for culture. 


Lower UTI: 
Trimethoprim or 
Nitrofurantoin  
2nd Line 
Cefalexin 
 
Upper UTI: 
Co-amoxiclav or as 
recommended by lab 
based on MC+S 


 
 
 
 
See BNF for Children 
for dosage 


 
Lower UTI 
3 days 
 
 
 
 
Upper UTI 
7-10 days 


Acute 
Pyelonephritis 
(Adult) 


Send MSU for culture and start antibiotics. Review culture 
results immediately and change antibiotics appropriately. If 
no response within 24 hours admit.  


Ciprofloxacin 
Or Co-amoxiclav 


500mg BD 
625mg TDS 
 


7 days 
14 days 
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Gastro-Intestinal Tract Infections 


Eradication of 
Helicobacter 
pylori 
 
 
 
 
 
 
Managing 
symptomatic 
relapse 


Beneficial in DU, GU and low grade MALTOMA but not in 
GORD. In NUD, NNT is 14 for symptom relief. 
 
Triple therapy attains >85% eradication. Do not use 
clarithromycin or metronidazole if used in past year for any 
infection 
 
 
 
DU/GU Retest for Helicobacter if symptomatic 
NUD: Do not retest, treat as functional dyspepsia 
In treatment failures consider endoscopy for culture & 
susceptibility. 
In Relapse: Use 14 days BD PPI plus 2 antibiotics (not 
already tried) PLUS tripotassium dicitrato bismuthate. 


1st Line  
Lansoprazole 
Plus clarithromycin 
AND 
Metronidazole (MZ) 
OR Amoxicillin (AM) 
 
2nd Line 
Lansoprazole PLUS 
Bismuthate (DE-
NOLTAB) 
PLUS 2 antibiotics: 
Amoxicillin 
Clarithromycin 
Metronidazole 
Tetracycline HCl 


 
30mg BD 
250mg BD with MZ 
500mg BD with AM 
400mg BD 
1g BD 
 
 
30mg BD 
120mg QDS 
 
 
1g BD 
500mg BD 
400mg TDS 
500mg QDS 


 
 
 
All for 7 days  
 
 
14 days in 
relapse or 
MALTOMA 
 
 
 
 
 


Infectious 
Diarrhoea 


Antibiotic therapy not indicated unless patient systemically unwell or post-antibiotic, suggesting Clostridium difficile (see below). 
If campylobacter suspected (eg undercooked meat and severe abdominal pain), consider Erythromycin 500mg QDS for 5-7 
days if caught early. Refer previously healthy children with acute painful or bloody diarrhoea to exclude E coli 0157 infection. 


Clostridium 
difficile 


Stop unnecessary antibiotics and/or PPIs to re-establish 
normal flora. Do not use antiperistaltics due to risk of toxic 
megacolon. Review and discontinue any constipating ie 
opioid component of current analgesia/antitussives if 
possible. 
70% respond to metronidazole in 5 days; 92% in 14 days. 
Severe if temp>38.5, WCC>15, rising creatinine or 
signs/symptoms of severe colitis, consider admission. 
Ensure patient is adequately re-hydrated. Cases who 
relapse may require tapering dose of antibiotic – discuss 
with Consultant Microbiologist and CHS IPC Team 


1st/2nd episode 
Metronidazole 
 
 
3rd episode/severe  or 
worsening symptoms  
 


 
400mg TDS (oral) 
 
 
discuss with Consultant 
Microbiologist/ CHS 
IPCT 


 
10-14 days 
 
 
 


Traveller's 
Diarrhoea 


Only consider standby to people travelling to remote areas and for people in whom an episode of infective diarrhoea 
could be dangerous. If appropriate a PRIVATE prescription for Ciprofloxacin 500mg BD for 3 days can be supplied. In areas of 
high ciprofloxacin resistance (Asia) can advise prophylactic bismuth subsalicylate (Pepto Bismol) 2 tablets QDS as prophylaxis or for 2 days as 
treatment, this can be brought OTC. 


Threadworms Treat household contacts at the same time. 
On day 1: wash sleepwear, bed linen, vacuum and dust 
throughout house. 
Advise morning shower/baths, hand hygiene and wearing 
pants in bed for 2 weeks. 
Patient <3 months, extra hygiene precautions for 6 weeks. 


> 6 months 
Mebendazole  
(Off label if <2 years) 
Or Piperazine/senna 
sachet  (use in 
children >3 months) 


 
100mg 
 
3-12 months - 2.5ml 
(<3 months, no 
antimicrobial treatment) 


 
Stat 
 
Stat - repeat 
after 2 weeks 


Genital Tract Infections - UK National Guidance 


Note: Refer patients with risk factors for STIs (<25 years, no condom use, recent (<12 month) or frequent change of sexual partner, previous 
STI, symptomatic partner) to SHD  or general practices with level 2 or 3 expertise in SHD (e.g. CMK Medical Centre or Brook)for screening 
Vaginal 
Candidiasis 


All topical and oral azoles give 75% cure. 
 
 
In pregnancy, avoid oral azole, use intravaginal product. 


Clotrimazole  
Or clotrimazole 10% 
Or fluconazole 
Pregnancy: 
Clotrimazole 


500mg pessary 
5g vaginal cream 
150mg orally 
 
100mg ON 


Stat 
Stat 
Stat 
 
6 nights 


Bacterial 
Vaginosis 


A 7 day course of oral metronidazole is slightly more 
effective than 2g stat. Avoid 2g stat dose in pregnancy and 
breast feeding.  
Topical treatment gives similar cure rates but is more 
expensive. 


Metronidazole 
Or Metronidazole 
0.75% vaginal gel 
Or Clindamycin 2% 
Cream 


400mg BD 
2g 
5g applicatorful at night 
 
5g applicatorful at night 


7 days 
Stat 
5 days 
 
7 days 


Chlamydia 
trachomatis 


Treat patient & refer to Sexual Health for follow up and 
contact tracing.  
In pregnancy or breastfeeding, azithromycin is most 
effective, but use is “off-label”. Tetracyclines are 
contraindicated in pregnancy. Due to lower cure rate in 
pregnancy, test for cure 6 weeks after treatment. 


Doxycycline 
Or Azithromycin 
 
2nd line 
Erythromycin  
Or Amoxicillin 


100mg BD 
1g 
 
 
500mg QDS 
500mg TDS 


7 days 
stat 
 
 
7 days 
7 days 


Trichomoniasis Refer to Sexual Health. Treat partners simultaneously. 
In pregnancy or breastfeeding, avoid 2g single dose 
metronidazole. Topical clotrimazole gives symptomatic 
relief (not cure) 


Metronidazole 
 
 
Clotrimazole 


400mg BD  
or 2g single dose 
 
100mg pessary at night 


5 -7 days 
Stat 
 
6 days 


Pelvic 
Inflammatory 
Disease (PID) 


Essential to test for N. gonorrhoea (increasing antibiotic 
resistance) and chlamydia.  
Refer patient and contacts to Sexual Health. 
28% gonorrhoea now resistant to quinolones so only use 
ofloxacin regimen if gonococcal PID unlikely. 


Cefixime PLUS 
Metronidazole PLUS 
Doxycycline 
Or Metronidazole 
PLUS ofloxacin 


400mg 
400mg BD 
100mg BD 
400mg BD 
400mg BD 


Stat 
14 days 
14 days 
14 days 
14 days 


Acute 
prostatitis 


Send MSU for culture and start antibiotics. 4 weeks 
treatment may prevent chronic infection. Quinolones are 
more effective due to greater penetration into prostate. 


Ciprofloxacin 
Or ofloxacin 
Or trimethoprim 


500mg BD 
200mg BD 
200mg BD 


28 days 
28 days 
28 days 
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Skin / Soft Tissue Infections 


Panton-Valentine Leukocidin (PVL) is a toxin produced by 2% of Staphylococcus aureus and is associated with persistent recurrent pustules and 
carbuncles or cellulitis. Send swabs for culture in these clinical scenarios. On rare occasions it causes more severe invasive infections, even in 
otherwise fit people. Risk factors include: nursing homes, contact sport, sharing equipment, poor hygiene and eczema. 
Impetigo Systematic review indicates topical and oral treatment 


produces similar results. For extensive, severe or bullous 
impetigo use oral antiboitcs. 
As resistance is increasing reserve topical antibiotics for 
very localised lesions. Reserve mupirocin for confirmed 
MRSA only. 


1st line 
Flucloxacillin  
Or if penicillin allergic: 
Erythromycin 
 


Fusidic acid 
Mupirocin MRSA only 


 
Oral 500mg QDS 
 
Oral 250 - 500mg QDS 
 


Topically TDS 
Topically TDS 


 
7 days 
 
7 days 
 


5 days 
5 days 


Eczema Using antibiotics or adding them to steroids in eczema encourages resistance and does not improve healing unless there are 
visible signs of infection. In infected eczema use treatment as in impetigo. See PCT Guidance on Infected Eczema. 


Cellulitis If patient afebrile and healthy other than cellulitis, 
flucloxacillin may be used as single drug treatment. If 
wound has been exposed to non-chlorinated water, (river, 
lake or sea) discuss with microbiologist. 
If febrile and ill, admit for IV treatment. 
 
In facial cellulitis, use co-amoxiclav 


Flucloxacillin 
If penicillin allergic: 
Erythromycin alone 
OR Clindamycin - 
STOP IF DIARRHOEA 
OCCURS 
Co-amoxiclav 


500mg QDS 
 
500mg QDS 
300-450mg QDS 
 
 
625mg TDS 


All for 7 days, 
if slow 
response 
continue for a 
further 7 
days. 


Bacteria will always be present. Antibiotics do not improve healing. Culture swabs and antibiotics are only indicated if there 
is evidence of clinical cellulitis; increased pain; enlarging ulcer, purulent exudate, odour or pyrexia. Treat as cellulitis above. 


Leg Ulcers 


Review antibiotics after culture results 
Refer for specialist opinion if severe infection 


Flucloxacillin 500mg  QDS 7 days 


Animal Bite Surgical toilet most important. Assess tetanus and rabies 
risk. Antibiotic prophylaxis advised for: puncture wound; 
bite involving hand, foot, face, joint, tendon, ligament,  or in 
immunocompromised, diabetic, elderly, asplenic or 
cirrhotic patients. 
 


Human Bite Thorough irrigation is important. 
Antibiotic prophylaxis advised.  
Assess HIV/Hepatitis B&C and tetanus risk 


1st line animal & 
human prophylaxis & 
treatment: 
Co-amoxiclav 
If penicillin allergic: 
Metronidazole PLUS 
Doxycycline (Animal) 
Or Clarithromycin 
(Human) 


 
 
 
375-625mg TDS 
 
200-400mg TDS 
100mg BD 
 
250-500mg BD 


Review at 24 
& 48 hrs 
 
7 days 
 
7 days 
7 days 
 
7 days 


Scabies Treat whole body including scalp, face, ears and under 
nails. Treat all household and sexual contacts within 24 
hours. 


Permethrin 
If allergy: 
Malathion 


5% cream 
 
0.5% aqueous liquid 


Both: 
2 applications 
1 week apart  


Dermatophyte 
infection of 
proximal 
fingernail or 
toenail 
For Children 
seek specialist 
advice 


Take nail clippings: start therapy ONLY if infection is 
confirmed by laboratory. Use 5% amorolfine nail lacquer 
for superficial infection 
Idiosyncratic liver reactions occur rarely with terbinafine. It 
is more effective than the azoles. 
Itraconazole is also active against yeasts eg candida 


In non-dermatophyte moulds use itraconazole. 


5% amorolfine nail 
lacquer  
Terbinafine 
 
Itraconazole 


1-2x weekly      Fingers 
                              Toes 
250mg OD        Fingers 
                              Toes 
200mg BD     


Fingers   
Toes 


6 months 
12 months 
6-12 wks 
3-6 months 
7days/ month 
2 courses 
3 courses 


Dermatophyte 
infection of the 
skin 


Take skin scrapings for culture if not localized. Treat if 
confirmation of infection. 
1 week terbinafine is as effective as 4 weeks azole. 
If intractable or candida possible, consider oral 
itraconazole. Discuss scalp infections with specialist. 


Topical 1% terbinafine 
 


Topical undecenoic 
acid (i.e. Mycota) or 
1% clotrimazole 


BD 
 
 


BD 
BD 


1-2 weeks 
 
4-6 weeks(ie 
1-2 weeks 
after healing) 


MRSA 
colonisation 


Contact CHS Infection Control Team for advice on decolonization strategy. If active infection confirmed by laboratory, use 
sensitivities to guide treatment. 


Varicella 
zoster / 
chickenpox  
&  
Herpes zoster 
/ shingles 
 
 
 
 


Pregnant / immunocompromised / neonate seek URGENT 
specialist advice.  
Chicken pox: In adult, value of antivirals minimal unless 
immunocompromised, or severe pain, or on steroids or 
smoker AND treatment started <24 hours of onset of rash. 
Herpes zoster/shingles: Always treat if active ophthalmic 
and refer to ophthalmology.  
Non-ophthalmic shingles – treat if >50 yrs old AND <72 
hours of onset of rash, (as post-herpetic neuralgia rare in 
<50 yrs but occurs in 20% >50yrs), or Ramsey Hunt or 
eczema associated. 
 Chickenpox direct contacts – If pregnant / 
immunocompromised /neonate seek advice.  
Local  link for varicella zoster gammaglobulin (VZIG) use:  
Knowzone Intranet: Policies and Guidelines: Trustwide/Corporate 
Policies: Clinical Policies: Guidelines for the use of Human VZIG 


Aciclovir 
 
 
 
 
2nd line if  compliance 
is a problem as 10 
times the cost: 
Valaciclovir 
OR  
Famciclovir 
 


800mg 5x /day 
 
Child doses see BNF 
for Children 
 
 
 
 
1g TDS 
 
250mg TDS 
 
Child doses see BNF 
for Children 


7 days 
 
 
 
 
 
 
 
7 days 
 
7 days 
 


 
Based on Guidance issued by the Health Protection Agency, 2001 comprehensively reviewed July 2010.  


Amended for local use by Naomi Fleming, Antibioitc Pharmacist, Helen Chadwick, Deputy Chief Pharmacist, NHS Milton Keynes & Dr L Ragunathan, Consultant 
Microbiologist, MKHFT.First Issued: October 2000. Last Review: October 2010. Review Date: October 2012.  





		Pharyngitis/ 

		Sore throat/

		(Haemophilus is an extracellular pathogen, thus macrolides such as erythromycin which concentrate intracellularly, are less effective treatment).

		Adult & child 10 yrs & over - 1200mg 





