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Learning Objectives

1. Outline the key drivers and consequences of antimicrobial resistance (AMR), and discuss 

why urgent, collective action is required. 

2. Apply evidence-based guidance (e.g. NICE, TARGET) to optimise antibiotic prescribing for 

respiratory tract infections (RTIs) in primary care settings.

3. Discuss effective, evidence-based communication strategies to support discussions with 

patients and carers about paediatric RTIs

4. Use clinical reasoning in case-based scenarios to identify which RTIs in children are 

self-limiting and which require escalation, supporting safe and appropriate prescribing 

decisions

24/3/26 www.rcgp.org.uk/TARGETantibiotics



Antimicrobial resistance

(AMR) is a significant global health problem

24/3/26

13.1% increase between 2019 and 2024

That is an average of nearly 400 new patient episodes of resistant bacteraemia each week



AMR kills: a stark mortality gradient 

24/3/26



Over prescribing of antibiotics is a major driver 

for AMR

24/3/26



Systematic review of 71 RCTs comparing 

short and longer antibiotic courses

24/3/26

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

https://pubmed.ncbi.nlm.nih.gov/34775072/


Impact of prescribing amoxicillin to a 

child in primary care for RTI  

• Within 2 weeks:

- 2.4-fold increase in the odds of 

isolating a resistant organism after 

exposure

- Resistance can persist for up to 12 

months after a course of antibiotics

1Chung et al, BMJ 2007; 35:429; 2Costelloe et al, BMJ 2010; 340:c209624/3/26

https://doi.org/10.1136/bmj.39274.647465.BE
https://doi.org/10.1136/bmj.c2096


Potential long-term harm from long 

antibiotic courses 

24/3/26

1. Duong Q et al. Antibiotic exposure and adverse long-term health outcomes in children: A systematic review and meta-analysis. Journal of Infection, 2022; 85, 

213-300;

2. Aversa, Z. et al Mayo Clinic Proc 2021; 96: 66

https://pubmed.ncbi.nlm.nih.gov/33208243/




Antimicrobial stewardship isn’t optional -

it’s a moral responsibility to safeguard our 

patients now and in the future



80% of antibiotics are prescribed in 

primary care (70% in GP practices)

24/3/26



Paediatric prescribing in 

general practice

0-14 age group accounted for 12.2%

of antibiotic prescriptions in general 

practice in England

Statistics courtesy of UKHSA Antimicrobial 

Resistance and Prescribing Team
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Antibiotic use in GP Prescribing by Age Group 

0-4 5-14

That is around 3.1 million antibiotic 

prescriptions 

On average (2018-2024), 

every year

24/3/2026
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Volume of prescribing of antibiotics to children aged 0-14 in 

England 2022-23

ESPAUR report 2022-23

https://www.gov.uk/government/publications/english-surveillance-programme-antimicrobial-utilisation-and-resistance-espaur-report


Paediatric prescribing in primary 

care 

Regions/ICB performance assessed as Met or Not Met 

against a fixed nation England target: At or below 27% 

31.7%
children under 10 were prescribed antibiotics in the last 

year

Percentage of children aged 0-9 years who have been prescribed at last one antibiotic in 

primary care (latest 12 months to March 2025)

PrescQIPP, 202324/3/2026



Pattern of antibiotic prescribing for 

children in primary care (NEL ICB)

24/03/26



What antibiotics are being prescribed 

for children in primary care (NEL ICB)



Why focus on respiratory tract 

infections

24/03/26
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Why parents visit healthcare 

settings 

Remove health threat through appropriate treatment.

Seeking safety in the face of uncertainty

Want reassurance, parental anxiety is high

Parents cautious about antibiotics and wanted to be 

prescribed only when necessary

Preference for natural remedies, need for clarity about 

what was wrong

Cabral et al. (2015), Szymczak et al. (2018), 

Nicholson et al. (2020), Kubb et al. (2020)
24/3/2026



2024 parent public survey findings highlight that 

antibiotic prescribing is not parents' main 

expectation when visiting the GP

37%

37%

34%

30%

30%

27%

23%

22%

16%

13%

10%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Prescribed treatment to relieve the symptoms

Examined by a healthcare professional

Advice about how to look after the symptoms

Find out the cause

Advice about whether my child needed antibiotics

Prescribed antibiotics

Rule out a more serious illness

Information about how long the illness was likely…

HCP took a swab, sputum/phlegm, or blood…

Sick/fit note for school/nursery

Referral to hopsital/specialist

AMR Parent Perception survey 2024, IPSOS24/3/2026



Strategies for reducing antibiotic 
prescribing

NO ANTIBIOTIC 
STRATEGY

DELAYED 
PRESCRIPTION

SHORTEST DURATION 
OF TREATMENT



Time to resolution of symptoms 

in children with RTI

24/3/26
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Thompson et al, BMJ 2013; 347:f7027

https://www.bmj.com/content/347/bmj.f7027.long


What can aid a ‘no antibiotic’ 

strategy

• Having a satisfactory/effective 

consultation

• Promoting self-care & safety 

netting with patient information 

leaflets & resources e.g. CHICO 

leaflet, Healthier Together website, 

Polar Bear Leaflet, TARGET 

resources)

24/3/26



‘Most are better by’ section to help 

patients know when to (re) consult

Safety netting  

Back-up prescription 

Information about 

antibiotics & AMR

TARGET: Treating Your Infection 

RTI Leaflet

24/3/2026



What about back up antibiotics?

• Patients are still satisfied – no difference to 

immediate antibiotics (86% vs 91% 

immediate)

• Reduction in antibiotics use (30% vs 93% 

immediate)

• No difference in re-consultation rates 

compared to immediate antibiotics

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

https://pubmed.ncbi.nlm.nih.gov/37791590/


Shorter duration of antibiotics for non-severe 

CAP – what is the evidence

SCOUT-

CAP

CAP-IT SAFER Greenberg 

et al

MASCOT trial

Year 2016-2019 2017-2019 2012-2014 (pilot) and 

follow up 2016-2019

2016-2019 2017-2019

Country USA UK and Ireland Ontario Israel Pakistan

Participants 308

(6 months to 71 

months)

824 

(6 months and 

older) –

281 

(6 months -10 years)

140

(6 -59 months)

2000

(2 to 59 months)

Intervention and 

comparator

5 versus 7 days Low dose/high 

dose amoxicillin 

for 3 or 7 days

5 versus 10 days of 

amoxicillin

High dose amoxicillin:

3 vs 10 days

5 vs 10 days

3 days vs 5 days amoxicillin

Outcome End of treatment 

response

Clinically indicated 

antibiotic re-

treatment for 

respiratory 

infection within 28 

days after 

randomisation

Clinical cure at 14 to 

21 days

Treatment failure Treatment failure

Summary of main 

findings

5-day antibiotic 

strategy was superior 

to a 10-day strategy

Lower-dose 

noninferior to 

higher dose

3-day duration 

noninferior to 7 

days

Short-course 

antibiotic therapy 

comparable to 

standard care 

High dose amoxicillin 

for 5 days was not 

inferior to 10 days 

3 days may be 

associated with 

unacceptable failure 

rate

3-days of oral amoxicillin non 

inferior to 5 days

Treatment failure associated 

with non-compliance

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

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/33683325/


Resources to support paediatric 

AMS discussions

• Course: TARGET antibiotics toolkit hub | RCGP Learning

• Your gut friends V0.3

• Super Bodies - NHS Cheshire and Merseyside

• Leaflets to discuss with patients | RCGP Learning

24/3/26

https://elearning.rcgp.org.uk/course/view.php?id=553
https://frimley-healthiertogether.nhs.uk/application/files/8117/4290/7446/14.4_Your_Gut_Friends_Poster_V1.1-no-logo.pdf
https://www.cheshireandmerseyside.nhs.uk/your-health/helping-you-stay-well/super-bodies/
https://elearning.rcgp.org.uk/mod/book/tool/print/index.php?id=12647


Clinical Scenarios

24/3/2026
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Consider the following details:

• 5-year-old boy, screaming with pain in left ear. 

• No history of fever, temp 37.4°C.  

• Not vomiting.  

• Paracetamol helps but pain returns before 

next dose due.  

• Had AOM this time last year and was 

prescribed antibiotics.  

• Left ear drum bulging and red, no otorrhoea  

• No penicillin allergy

Clinical Scenario: Acute Otitis Media 

24/3/2026
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Clinical Scenario: Acute Otitis Media 

What would you do? 

1. Offer regular doses of paracetamol or ibuprofen for pain

2. Offer Phenazone and Lidocaine ear drops for pain

3. Offer a back-up antibiotic prescription (amoxicillin)

4. Offer an immediate course of amoxicillin 

24/3/2026



5-year-old, earache. What would you 
do?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
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Acute Otitis Media: Evidence

▪ Symptoms last between 3-7 days (60% AOM resolve within 24 h without antibiotics) 

▪ Antibiotics do not reduce pain at 24 hours, modest effect at 2-3 days (NNTB 20), 4-7 

days (NNTB 16) compared to placebo; more side effects in treated children 

▪ Antibiotics offer only very small benefits for middle-ear outcomes (NNTB 11–33), 

making routine use unnecessary

▪ No significant difference between watchful waiting/back-up or immediate antibiotics for 

pain at 3-6 days

→ No antibiotic strategy or back-up antibiotic strategy  

Antibiotics

NG91: Otitis Media (acute): 

antimicrobial prescribing24/3/2026 Venekamp et al. Cochrane Review, 2015 (updated 2023)
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NG91: Otitis Media (acute): 

antimicrobial prescribing24/3/2026
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Acute Otitis Media: Evidence

Anaesthetic and analgesic ear drops

• Higher proportion of children with a 50% (p = 0.01) 
and 25% (p = 0.02) reduction in pain within 10 
minutes compared to placebo.

 

• Decrease in proportion of children consuming 

antibiotics at day 8 compared to usual care (2.6% 

vs 29.0%, p= 0.009) 

• Reduction in parent-reported pain scores at day 2 
(p = 0.001; 88% were on analgesia)

NG91: Otitis Media (acute): 

antimicrobial prescribing; Foxlee, 

2006; Hay, 2019
24/3/2026

1. Foxlee et al. Cochrane Review, 2006

2.  Hay et al. Health Technol Assess 2019
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NG91: Otitis Media (acute): 

antimicrobial prescribing24/3/2026



Clinical Scenario: Acute Sore Throat

Consider the following details:

• 8-year-old girl  

• 4/7 days sore throat, parents report high 

fever last night, tiredness, cough  

• Difficulty swallowing  

• Temp 37.5°C 

• Slough on swollen tonsils, palatal 

petechiae  

• Cervical and axillary lymphadenopathy

• ‘Antibiotics helped’ for tonsils last year
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Clinical Scenario: Acute Sore Throat
C

lin
ic

a
l 
S

c
e
n

a
ri

o

A
c
u

te
 S

o
re

 T
h

ro
a
t

What would you do? 

1. Consider 5 days of Pen V, with self 

care and safety netting advice

2. Consider no antibiotic with self care 

and safety netting advice

3. Consider delayed antibiotic with self 

care and safety netting advice

24/3/2026



Sore throat - What would you do?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
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Clinical scoring systems

FeverPAIN criteria (scores 0-5)

Designed and validated with patients aged 5 and above

• Fever (in last 24 hours)

• Purulence (pus on tonsils)

• Attend rapidly (within 3 days of symptom onset)

• (severely) Inflamed tonsils

• No cough or coryza (inflammation of mucus membranes in the nose)

24/3/2026 Little P et al. BMJ Open 2013, 2013;3:e003943. doi:10.1136/bmjopen-2013-003943

https://ctu1.phc.ox.ac.uk/feverpain/index.php



• 8-year-old girl

• 4/7 days sore throat, “high” fever last night, tiredness, cough, difficulty swallowing 

• Temp 37.5°C

• Slough on swollen tonsils, palatal petechiae

• Cervical and axillary lymphadenopathy

• ‘Antibiotics helped’ for tonsils last year
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Clinical Scenario: Acute Sore 

Throat Feedback FeverPAIN

FeverPAIN criteria (scores 0-5)

Fever (in last 24 hours) ✅

Purulence (pus on tonsils) ✅

Attend rapidly (within 3 days of symptom onset)

(severely) Inflamed tonsils ✅

No cough or coryza (inflammation of mucus membranes in the nose)

Patient above scores 3

NG84: Sore throat (acute) in adults: 

antimicrobial prescribing24/3/2026



Sore throat: antimicrobial prescribing
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NG84: Sore throat (acute) in adults: 

antimicrobial prescribing24/3/2026



NICE: Sore throat (acute) in adults: 

antimicrobial prescribing [NG84] 

NICE antimicrobial prescribing guidelines for 

acute sore throat in children

C
lin

ic
a
l 
S

c
e
n
a
ri
o

A
c
u

te
 S

o
re

 T
h

ro
a
t

24/3/2026



Sore throat – key messages

• Antibiotics make little difference to how long symptoms last for OR the 

number of people whose symptoms improve

• Complications are not any more likely with withholding antibiotics

• More adverse events with antibiotics

• Use scoring systems to guide management

• Appropriate safety netting is key

• Immediate antibiotics reserved for those who are systemically very unwell or 

at high risk of complications

24/3/26



Acute cough clinical scenario

• 6-month-old boy, born at term

• 3 days of cough, coryza, low-grade fever (38.1oC), feeding slightly reduced-

taking 60% of usual feeds, one wet nappy today

• Mother worried about the increasing frequency of cough

• Alert and interactive, mild subcostal recession, saturations 95% in air, mild 

respiratory distress, bilateral crackles. 

24/3/2026



Acute cough (infant) – what would 

you do?

1. Symptomatic treatment – suggest nasal drops and raising head of bed and 

provide safety net advice

2. Give oral amoxicillin to cover possible superadded bacterial infections and 

to prevent worsening of symptoms

3. Refer to paediatrics given age

24/3/2026



Bronchiolitis –

clinical 

decision tree

Safety netting is essential: 

-   reduced feeding (<50%)

- fewer wet nappies

- worsening work of breathing

- persistent fever >5 days
- apnoeas

24/3/2026



Acute cough (infant)- key points

• This is the typical viral picture (bronchiolitis or viral LRTI)

• Fever in viral infections can last up to 5 days, symptoms peak around day 5 

of illness, cough can last 2–3 weeks, and disturbed sleep up to 2 weeks

• Antibiotics do not shorten illness or prevent complications in viral LRTI but 

can cause side effects. 

• Safety-netting is essential: reduced feeding (<50%), fewer wet nappies, 

increased work of breathing, persistent fever >5 days, or parental concern

24/3/2026



Bronchiolitis - how to set expectations

• Can get worse before they get better (peak day 5)

• Fever in viral infections can last up to 5 days

• Cough can last a couple of weeks even when they’re getting better.

• We don’t use antibiotics for viral chest infections because they don’t help and 

can cause side effects

• Antibiotics do not shorten illness or prevent complications but can cause side 

effects

24/3/2026



Acute cough: 

clinical scenario 2

• 4-year-old with cough, yellowish sputum  

• Temp 37.8°C

• Several previous episodes of lower 

respiratory tract infection and parents insists 

antibiotics ‘always help’

• Respiratory rate within normal limits for age, 

no sign of significant work of breathing

• Scattered coarse crepitations and wheeze, 

vesicular breath sounds, no focal crepitations

C
lin

ic
a
l 
S

c
e
n
a
ri
o

A
c
u

te
 C

o
u

g
h

24/3/2026



C
lin

ic
a
l 
S

c
e
n
a
ri
o

A
c
u

te
 C

o
u

g
h

Acute cough: clinical scenario

1. Prescribe 5 days of doxycycline, with self 

care and safety netting advice

2. No antibiotic with self care and safety 

netting advice

3. Delayed antibiotic with self care and safety 

netting advice

4. Prescribe 5 days of amoxicillin, with self 

care and safety netting advice

What would you do? 

24/3/2026



Acute cough - what would you do?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
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Acute cough antibiotic prescribing

NG120: Cough (acute): 

antimicrobial prescribing 24/3/2026



Acute cough clinical scenario: 

Feedback
• 4-year-old with cough for past 4 days, yellowish sputum 

• Temp 37.8°C

• Several previous episodes of lower RTI and insists antibiotics ‘always help’

• Respiratory rate within normal limits for age, no sign of significant work of 

breathing

• Scattered course creps and wheeze, vesicular breath sounds, no focal crepitations

• Antibiotic little benefit as no co-morbidity

• Consider no antibiotics OR if high risk of complications, 5 days back-up 

antibiotic prescription with safety netting

• Share a leaflet with the patient e.g. TARGET RTI leaflet 

• Advise patient symptom resolution can take 3 weeks 
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NG120: Cough (acute): 

antimicrobial prescribing 24/3/2026



NICE antimicrobial 

prescribing 

guidance: 

Choice of antibiotic for 

children and young 

people under 18
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Acute cough 
antibiotic 
prescribing 
for children

NG120: Cough (acute): 

antimicrobial prescribing 24/3/2026
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STARWAVe trial

• 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; 4:90224/3/2026

https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(16)30223-5/fulltext
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STARWAVe was developed to help 

predict future hospitalisation among 

children with cough
The 7 symptoms and signs are: 

S Short duration of illness (≤3 days)

T Parent  reported fever in the previous 24 hours or temperature ≥37.8○C 

at presentation

A Age is less then 2 years

R Clinician reported inter- or subcostal recession

W Clinician reported wheeze of auscultation

A Current diagnosis of asthma

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

Blair et al. (2023)24/3/2026



STARWAVe was developed to help 

predict future hospitalisation among 

children with cough

STARWAVe score

0-1 

(67% of all children)
At very low risk of future admission, 1:320 No antibiotic strategy

2-3

(30% of all children)
‘Normal’ risk of future admission, 1:70 No or back-up antibiotic strategy 

≥4 

(3% of all children)
Monitor closely for signs of deterioration

Same-day or next-day follow up, 

with immediate antibiotic

24/3/2026



Symptom benefit from antibiotics

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 20 10

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

Sinusitis 12-15 days 24 hours 18 8

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

Cochrane reviews Otitis media: Venekamp et 

al (2023); Sore throat: Spinks et al. 2021; 

Sinusitis: Leminengre M et al. (2012); 

bronchitis: Smith et al. (2017)

24/3/2026



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

24/3/26
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