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Overview of this session

• Drivers for healthcare consultations and antibiotic prescribing

• What does the data on antibiotic consumption look like?

• Can antibiotic prescribing safely be reduced in primary care? Does 
that impact on workload?

• Harms of antibiotics

• Benefits of antibiotics for RTIs

• Two important studies for RTIs in children

• Antibiotic prescribing strategies

• Impact on reconsultation rates

• Useful resources for self-care and safety netting
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Drivers for healthcare 
consultations and 
antibiotic prescribing



7

Burden of children’s RTI consultations in primary care

• Children have higher consultation rates for 
RTI than adults, and most children labelled as 
having URTI or chest infection are prescribed 
antibiotics1

• In one prospective cohort study, almost 40% 
of children were prescribed antibiotics for 
chest infections – extrapolating to national 
data suggest 2 million prescriptions per 
annum for coughs, costing about £30m2

• Non-quantifiable costs of medicalising illness 
in the family and wider social networks, more 
likely to reconsult in the future3

1Petersen et al, BMJ 2007;335:982, 2Redmond et al, Br J Gen Pract 2018;B68B:e682, 3Little et al, Lancet 2021;398:1417 

British Journal of General Practice 2025

https://www.bmj.com/content/335/7627/982
https://pmc.ncbi.nlm.nih.gov/articles/PMC6145994/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01431-8/fulltext
https://bjgp.org/content/early/2025/06/16/BJGP.2024.0501
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Why do parents see a healthcare consultation?
It provides a proper ‘health-check’ and removes any 
perceived ‘health-threat’

• Parents lack confidence to distinguish self-limiting illnesses from serious ones but 
believe that clinicians can

During a consultation, parents also seek info about:-

• What to look out for / when to seek help
• What they should do to care for their child – including treatment

Parents do not generally seek antibiotics:
but they are anxious!

Cabral C et al. Social Science & Medicine, 2015; Jul:156; Szymczak J et al, Journal of the Ped Inf Des Soc 2018, 7:303

Low rates of pathology in children (compared to the elderly) but high 

rates of parental anxiety (resulting in high consultation rates)

https://target-webinars.com/wp-content/uploads/2016/08/Cabral-et-al-Social-Science-and-Medicine-2015.pdf
https://academic.oup.com/jpids/article/7/4/303/4157956
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Why do clinicians prescribe antibiotics?

• Belief that bacterial infections require treatment with antibiotics

• Perceive that antibiotics will expedite recovery from illness and/or reduce the risk of 
suppurative complications

• Medicolegal

• Risk aversion

• Culpability if a child becomes ‘septic’ / severely unwell

• Belief that parents are seeking antibiotics

• Path of least resistance!

Horwood J at al. Br J Gen Pract 2016; 66:207

https://bjgp.org/content/66/644/e207.long
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Volume of antibiotic 
prescribing
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Full page image slide

Variation between regions in England (prescribing 
for children aged 0-9 years, 12 month rolling data)

22.8% 33.1%29.9%

SW SE London NEY NW EoE

England data

Source: ePACT2

https://datawarehouse.nhsbsa.nhs.uk/analytics/saw.dll?Dashboard
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Volume of prescribing of antibiotics to children aged 0-14 in 
England FY 2022-23

ESPAUR report 2022-23

https://www.gov.uk/government/publications/english-surveillance-programme-antimicrobial-utilisation-and-resistance-espaur-report
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Is reducing antibiotic 
prescribing in primary 
care for RTI safe? Can 
it reduce workload?
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Antibiotic prescribing in Primary Care vs expert opinion

Pouwels et al, JAC 2018;73 (suppl_2):19

https://academic.oup.com/jac/article/73/suppl_2/19/4841820?login=false


Prescribing and reconsulting for respiratory tract 
infections

• Systematic review & meta-analysis 
(3 RCTs, 3 cohort studies) – all in UK 
primary care

• RCTs: RR of reattendance with 
antibiotics was 1.10 (95% CI:0.99-
1.23)

• Cohort studies: RR was 1.21 
(95%CI: 0.94-1.49)

• High certainty evidence that 
prescribing antibiotics for acute 
respiratory tract infections increases 
the frequency of reattendance for 
similar conditions

Adamu et al, Br J Gen Pract 2025

https://bmjopen.bmj.com/content/15/7/e099357
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Antibiotic prescribing for RTI and GP workload

• Patients given antibiotics for sore throat are 40% more likely 

to return within 6 weeks and if they have had prior antibiotics 

are 69% more likely to consult again for the same condition1 

• Observational data from 108 GP practices2

• Higher antibiotic prescribing practices – higher rates of consultations

• Lower antibiotic prescribing practices – lower rates of consultations

• Patients with recent history of antibiotic prescribing were more 

than twice as likely to reconsult in the year following index 

consultation with acute LRTI3

1Little et al BMJ 2009;314:722; 2Ashworth et al Br J Gen Pract 2005;55:603; 3Moore et al Br J Gen Pract 2009;59:728

https://www.bmj.com/content/315/7104/350.long
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1463221/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2751917/#b9


Is it safe to reduce antibiotic prescribing in primary 
care?

• Cohort study of 671,830 patients

• 706 general practices, 66.2m 
person-years of follow up (2002-
2017)

• Probability of sepsis for patient 
<25 years old was less than 1 in 
10,000 consultations

• Sepsis: NNT for children aged 0-4 to 
prevent one episode of sepsis:

• Boys: 29,773

• Girls: 27,014

• Probability of sepsis greatest for 
UTI> Skin infections> RTI

Gulliford et al, Health Serv Deliv Res 2021;9(9)

Fig. Number of antibiotic prescriptions required to prevent one sepsis event 

(i.e. NNT) in male patients

https://www.journalslibrary.nihr.ac.uk/hsdr/hsdr09090/#/abstract


Is it safe to reduce antibiotic prescribing in primary 
care?

• 1471 General Practices in 
England, stratified by prescribing 
quintile per 1000 RTI-
consultations

• No higher risk of hospitalisation 
(aOR 0.99, CI=0.96-1.02) with 
lowest prescribing quintile

• Re-consultation rates were higher 
in lowest prescribing quintile 

• For children ≤5 yo, OR 1.13 (CI 
1.03-1.25)

Stimson et al, J Infection 2024

https://doi.org/10.1016/j.jinf.2024.106255
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Antibiotic prescribing: 
AMR and harms



Prescribing leads to individual patient level resistance

• Two weeks after prescribing 
amoxicillin to a child in general 
practice:

• Less susceptible organism (MIC 
tripled)

• Doubled risk of isolating a resistant 
strain (RR 1.9, 95%CI 1.2-2.9)1

• Meta-analysis of 7 studies 
showed that resistance can 
persist after prescribing for up to 
12 months2 

• (OR 2.4, 95% CI: 1.3-4.5)
1Chung et al, BMJ 2007; 35:429; 2Costelloe et al, BMJ 2010; 340:c2096

https://doi.org/10.1136/bmj.39274.647465.BE
https://doi.org/10.1136/bmj.c2096
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Antibiotics can be harmful - Every extra day of treatment 
matters

• Umbrella review and meta-analysis of 
systematic reviews of 71 RCTs 
comparing short and longer courses 
of antibiotics

• Adults and children, multiple settings 
but majority community

• 19.9% of patients experienced an 
adverse drug event

• Each day of antibiotic therapy 
associated with a 4% increased odds 
of experiencing an ADR

• AMR developed in 10.6% of patients, 
risk increased by 3% for every 
additional day of treatment

Curran et al, Clin Microbiol Infect 2022; 28:479-490

https://pubmed.ncbi.nlm.nih.gov/34775072/
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Impact of exposure to antibiotics in early life

1Aversa et al, 2021; 2Beier et al, 2025; 3Baeringsdottir et al, 2025

*3 groups: I: during C-section, II: during vaginal delivery, III: for at least 48h within 1st week of life 

“..early life microbiome composition is a critical health determinant…. perturbations during 

key developmental periods can have long term consequences”1

Hazard ratio/incidence rate ratio (95% CI)

Country Sample size Exposure

period

Asthma Food

allergies

Intellectual

disability

Obesity

Minnesota,

USA​
14,572​ 0-2 years​

1.90

(1.63-2.23)​

1.33

(0.99-1.77)​

1.21

(1.03-1.43)​

1.20

(1.10-1.32)​

United

Kingdom​
1 million​ 0-2 years​

1.24

(1.22-1.6)​

1.33

(1.26-1.40)​

Dose dependent

increased HR​
Not studied

Iceland​ 22,393​

During

delivery 

to 1st week 

of life*​

1.91

(1.40-2.59)​
NS​ Not studied

Group 

II significantly

heavier at 1.5 

and 4 years

https://www.mayoclinicproceedings.org/article/S0025-6196(20)30785-0/fulltext
https://academic.oup.com/jid/advance-article-abstract/doi/10.1093/infdis/jiaf191/8114163?redirectedFrom=fulltext&login=false
https://journals.lww.com/pidj/abstract/9900/infant_antibiotic_exposure_is_associated_with.1351.aspx
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Antibiotics for 
respiratory tract 
infections:
symptomatic benefit & 
risk of complications
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Duration of symptoms of RTIs in children
Systematic review of 23 
trials and 25 observational 
studies in children with 
acute RTIs in primary 
care/ED

In 90% of children, 
infection was resolved by:

• Earache: 7-8 days

• Sore throat: 2-7 days

• Croup: 2 days

• Bronchiolitis: 21 days

• Acute cough: 25 days

• Common cold: 15 days

• Unspecified RTI 
symptoms: 16 days

Thompson et al, BMJ 2013; 347:f7027

https://www.bmj.com/content/347/bmj.f7027.long
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How much symptomatic benefit do antibiotics deliver?

Slide adapted from TARGET slide deck

Total Duration 

untreated

Beneficial 

effect from 

antibiotics

NNT for one 

additional 

patient to 

benefit

NNT for one 

additional 

adverse effect

Otitis media 4 -12 days 8-12 hours 18 9

Sore throat 8 days 12-18 hours 6-20 15

Sinusitis 12-15 days 24 hours 18 8

Bronchitis 20-22 days 11-24 hours 10-22 24

http://www.rcgp.org.uk/TARGETantibiotics


Antibiotics and risk of complications

• Retrospective cohort study in 610 UK 
General Practices – stratified by rate of 
antibiotic prescriptions for RTI

• 45.5m person-years of follow up between 
2005-14

• RTI consultations with antibiotic prescribed

• Outcome: incidence of serious 
complications

• High prescribing rates not protective against 
complications

• Reducing prescribing for RTI by 10% for a 
7000 patient list size could result in:

• 1 extra case of pneumonia per year

• 1 extra case of peritonsillar abscess a decade

Gulliford et al, BMJ 2016;354:i3419

https://www.bmj.com/content/354/bmj.i3410


NICE guidance on risk of complications
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Relevant clinical trials & 
studies for RTIs in 
children
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STARWAVe trial in brief

• A tool to predict risk of hospitalisation 
within 30 days for children presenting with 
acute cough & RTI

• 7 characteristics were independently 
associated with hospital admission

• Distinguishes between three hospital 
admission risk strata – 

• very low, 

• normal or 

• high risk

“Clinical characteristics can 

distinguish children at very low risk, 

normal and high risk of future hospital 

admission for respiratory tract 

infection and could be used to reduce 

antibiotic prescriptions in primary 

care for children at very low risk”

Hay et al, Lancet Respir Med 2016; 4:902

https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(16)30223-5/fulltext
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Seven symptoms and signs:

S Short duration of illness (≤3 days)

T Parent reported fever in previous 24 hours or temperature ≥37.8◦C at presentation

A Age <2 years

R Clinician reported inter/subcostal recession

W Clinician reported wheeze on auscultation

A Current diagnosis of asthma

V Parent reported moderate/severe vomiting in the previous 24 hours

STARWAVe – predicting future hospitalisation among children who 
have presented in-hours to primary care with acute cough (<28d) 
and respiratory tract infection
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STARWAVe – predicting future hospitalisation among children who 
have presented in-hours to primary care with acute cough (<28d) 
and respiratory tract infection
Score Risk category Risk of future admission and suggestion approach to management

0-1 Very low risk 

(67% of all 

children)

1:320 risk of future admission – no antibiotic strategy 

should be considered

2-3 Normal risk (30%) 1:70 risk of future admission – no or back-up antibiotic 

strategy should be considered

≥4 High risk (~3%) 1:9 risk of future admission – immediate antibiotic + 

same/next-day follow up
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ARTIC-PC trial in brief

• Children aged 6mo-12yrs with uncomplicated (non-pneumonic) 
LRTI, randomised to receive amoxicillin or placebo for 7 days 

• No difference in outcome for 5 pre-specified clinical subgroups 
– pts with chest signs, fever, physician rating of unwell, sputum 
or chest rattle, short of breath

Little et al, Lancet 2021;398:1417

Amoxicillin for uncomplicated chest infections is unlikely to be clinically effective 

overall or for key subgroups in whom antibiotics are commonly prescribed

Unless pneumonia is suspected, clinicians should provide safety-netting advice 

but not prescribe antibiotics for most children presenting with chest infections

https://doi.org/10.1016/S0140-6736(21)01431-8
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So what do we know now?

• Antibiotics are associated with quite a lot of harms

• RTI symptoms can last for quite a while – important to communicate this to 
parents/carers

• The majority of children with acute RTI and cough are very low risk for 
deterioration – using STARWAVe could help to identify this cohort

• Antibiotics make little difference to uncomplicated chest infections – unless 
pneumonia is suspected, consider a no-antibiotic strategy with safety 
netting advice 

• In the next section, we will look at the impact of communication and ways 
to have a successful consultation that supports no-antibiotic and back-up 
antibiotic strategies



34

Evidence for different 
prescribing strategies
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Conclusion from systematic review of immediate vs 
delayed vs no antibiotics for respiratory infections

No 

antibiotics

Delayed 

antibiotics

Delayed 

antibiotics

Immediate 

antibiotics

Antibiotic use Lowest use with no 

antibiotics

Lower use with delayed 

antibiotics

Patient satisfaction Favours delayed antibiotics No difference

Clinical outcomes (various) Mostly no difference No difference 

Duration of clinical outcomes Mostly no difference Mostly no difference*

Reconsultation rate No difference No difference

1Spurling et al, Cochrane Database Syst Rev 2023;10:CD004417 

*” The only differences were small and favoured immediate antibiotics for relieving pain, fever and 
runny nose for sore throat; and pain and feeling unwell for middle ear infections”

https://pubmed.ncbi.nlm.nih.gov/37791590/
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What can aid a ‘No antibiotic’ strategy?

• Having a satisfactory consultation

• Promoting self care & safety netting with patient 

information leaflets & resources 

• e.g. TARGET leaflets, CHICO leaflet, 
Healthier Together website

• Coding provision of self care & safety netting 

advice (e.g. leaflet)



Evidence for impact of communication in acute cough 

in general practice in brief

Care for LRTI Antibiotics 

prescribed

Usual care 67%

Communication skills and leaflet 33%

CRP to aid diagnosis 39%

Both CRP & communication 23%

• Communication skills training and use of patient 

information leaflet halved antibiotic prescribing 

compared to usual care for LRTI

• Using the enhanced communications skills did not 

increase consultation time

Cals et al, BMJ 2009;338:b1374

https://www.bmj.com/content/338/bmj.b1374


Key elements of effective consultations (CHESTSSS)

Satisfactory consultations: How?

C: Ask specifically about 

concerns
‘What are the things you are most worried about?’

H: Discuss history and exam
While doing an examination provide ‘no problem’ commentary

‘Your heart rate is normal, your temperature isn’t raised’

E: Ask specifically about 

expectations

How do you think I could most help you today?’ or ‘How do you feel 
about antibiotics?’

S: Provide non-serious 

explanation for symptoms

‘Your body produces phlegm as a normal reaction to inflammation in 

your airways. The phlegm catches particles and helps keep your lungs 
clear.’

T: Be specific about illness 

timeline/usual course
‘A typical cough can take 3-4 weeks to clear completely.’

S: Explain shortcomings of 

antibiotics

Antibiotics don’t help with pain but side effects, such as diarrhoea, 
nausea and rash, can be experienced by up to 1 in 10 people.’

S: Self-care advice

‘Pain in the chest or throat is normal due to inflammation, you can take 

paracetamol, and/or ibuprofen, which will help the pain and soothe 
the inflammation.’

S: Safety-netting advice
Provide patients with specific information on red-flag symptoms and 
when they should seek further help

38Resources available at: www.rcgp.org.uk/TARGETantibiotics
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Promoting self care & safety netting using patient 
information leaflets and resources

• Supports your verbal advice 

& helps patients remember it

• Addresses patient concerns

• Empowers patients to self-

manage

• Improves patient recall

• Improves patient satisfaction

• Standardises advice given by 

different prescribers

Printed leaflets:

• Use patient leaflets 
interactively – not 
as a parting gift

• Personalise leaflet 
by drawing 
attention to the 
parts relevant to 
the patient
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I’m not sure… what 
about a back-up 
antibiotic strategy?
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I’m not sure if the patient needs antibiotics!

• Consider a back-up prescription…

• Why?

• Patients are still satisfied – no difference to immediate 
antibiotics (86% vs 91% immediate)1

• Reduce use of antibiotics (30% vs 93% immediate)1

• Useful if unsure whether immediate antibiotic is needed 
• No difference in adverse events compared to immediate 

antibiotics
• No difference in re-consultation rates compared to 

immediate antibiotics

1Spurling et al, Cochrane Database Syst Rev 2023;10:CD004417 

https://pubmed.ncbi.nlm.nih.gov/37791590/
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Reconsultation rates – backup vs immediate

Spurling et al, Cochrane Database Syst Rev 2023;10:CD004417 

Remember to code your use of backup antibiotic prescriptions

SNOMED code Definition

1065591000000109 Delayed prescription given (situation)

248041000000103 Patient advised to delay filling of prescription (situation)

967191000000104 Provision of Treating Your Infection self-care patient leaflet with back-up 

antibiotic prescription issued (procedure)

https://pubmed.ncbi.nlm.nih.gov/37791590/
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Nope, my patient needs 
immediate antibiotics…



44

My patient needs immediate antibiotics!

Ensure the right choice and duration… follow local/national 

guidelines
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5-day prescribing of amoxicillin capsules 500 mg on FP10

Proportion of 5-day 

amoxicillin courses 

~66% in England

NICE guidelines for 

RTI recommend 5 

days treatment with 

antibiotics

Data from PrescQIPP

https://www.prescqipp.info/our-resources/webkits/antimicrobial-stewardship/optimising-antimicrobial-duration-dashboard-amoxicillin-500mg-capsules/
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Only 5 days for RTIs? My patients need longer….

• Multiple studies in children show non-inferiority of 3-5 days of treatment 

(SCOUT-CAP trial, CAP-IT trial, MASCOT trial, Greenberg et al 2014, SAFER 

trial

• Updated NICE guidance for community acquired pneumonia now advises 3 

days of antibiotics for children aged 3 months - 11 years with non-severe 

community acquired pneumonia without complications or underlying disease

Community acquired pneumonia – evidence for short courses

https://pubmed.ncbi.nlm.nih.gov/35040920/
https://pubmed.ncbi.nlm.nih.gov/34726708/
https://pubmed.ncbi.nlm.nih.gov/12243918/
https://pubmed.ncbi.nlm.nih.gov/23989106/
https://pubmed.ncbi.nlm.nih.gov/33683325/
https://pubmed.ncbi.nlm.nih.gov/33683325/
https://www.nice.org.uk/guidance/ng250
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Antibiotic 
prescribing & 
reconsultation 
rates



Is it safe to reduce antibiotic prescribing in primary 
care?

• 1471 General Practices in 
England, stratified by prescribing 
quintile per 1000 RTI-
consultations

• No higher risk of hospitalisation 
(aOR 0.99, CI=0.96-1.02) with 
lowest prescribing quintile

• Re-consultation rates were higher 
in lowest prescribing quintile 

• For children ≤5 yo, OR 1.13 (CI 
1.03-1.25)

Stimson et al, J Infection 2024

https://doi.org/10.1016/j.jinf.2024.106255
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Within-episode repeat antibiotic prescriptions (WERP) for 
RTI in brief

• In this trial, around 10% of children who had consulted for RTI 

(upper or lower) and were prescribed antibiotics, reconsulted and 

received a second course within 28 days

• Median was 10 days after initial prescription

• Take home messages:

owhen abx prescribed, clinicians should emphasise a single 

treatment course is likely to be microbiologically adequate

oRemind parents/carers of the natural history of RTI longer than 

abx course, persisting symptoms unlikely to require WERP in the 

absence of deterioration

Lalmohamed et al, Journal of Infection, 2024;88 106135

Time between first and second 

antibiotic prescription (days)

https://www.journalofinfection.com/article/S0163-4453(24)00069-0/fulltext
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Useful 
resources for 
self care & 
safety netting
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Safety netting advice

• Compared to usual care:

• Leaflets may reduce antibiotic prescribing, antibiotic consumption and 

return visits

• Effect greater if combined with verbal safety netting advice

• Videos & websites offering safety netting advice may increase parental 

knowledge and parental satisfaction

Systematic review & network meta-analysis

Burvenich et al, Br J Gen Prac 2024

https://doi.org/10.3399/BJGP.2024.0141
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TARGET: Patient Information Leaflets
Treating Your Infection RTI Leaflet (suitable for children)

Available at TARGET website

Includes information on 

the usual duration of 

illness

• How to self-care

• Safety netting 

information

• Back up antibiotic 

prescription

• Antimicrobial 

resistance

http://www.rcgp.org.uk/TARGETantibiotics
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TARGET: Patient Information Leaflets
Pictorial leaflets

Available at TARGET website

http://www.rcgp.org.uk/TARGETantibiotics
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Sending TARGET Information Leaflets via AccuRx

Slide courtesy of Erica Elsden, HIOW ICB

1. In the accuRx 
message 

template search 
bar, type “target”

2. Click on the 
desired TARGET 

patient leaflet

3. Press ‘Send 
Now’

4. The patient will 
receive a link to 

the chosen 
patient leaflet

5. The link will bring the 
patient to the leaflet on 
the TARGET website

1.

2.

3.
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Children with coughs (Polar bear) leaflet

Available at: bristol.ac.uk/child-cough
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Healthier Together website

Healthier Together website: www.healthiertogether.nhs.uk

Integrated website for 

parents/carers & young 

people as well as 

healthcare professionals

Resources for HCPs

Safety netting & parent 

information sheets

Education and training 

resources

Parent information sheets 

on:

• Bronchiolitis

• Cough/colds (under 1’s 

and over 1’s)

• Otitis media

• Rhinosinusitis

• Tonsillitis/sore throat
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Take home messages

• The demand for antibiotics for RTIs seems unrelenting – we need to 

get better at managing that

• Key actions:

• Effective/successful consultations that address parent/carer 

concerns and expectations

• Communicate and be explicit about the expected duration of 

symptoms (how long it will take 90% of children to feel better)

• Provide verbal and written safety netting advice

• Signpost to Healthier Together website for additional support

• Make sure the whole team is taking the same approach
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Thank You

        @nhsengland

        company/nhsengland

 england.nhs.uk

End slide



Feedback and upcoming events

www.rcgp.org.uk/TARGETantibiotics

Please complete the feedback survey and let us know what topic you would like next!

Sign up for our next webinars or recommend to colleagues:

All webinars are recorded and published on the toolkit after the event.

Visit www.rcgp.org.uk/TARGETantibiotics to find out more and sign up to our contact list

From guidance to practice: managing paediatric RTIs through clinical scenarios 

Wednesday 21 January | 2026 18:30 - 19:30 | Online

Clinical decision making for skin infections: from Group A Strep to insect bites 

Tuesday 17 March 2026 2026 | 18:30 - 19:30 | Online

http://www.rcgp.org.uk/TARGETantibiotics


Panel discussion

www.rcgp.org.uk/TARGETantibiotics
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