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What is diagnostic stewardship?



Why we need better diagnostic stewardship?

Right test, right child, right time
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The paediatric ED….

• Limited volumes – prioritisation
• Contamination
• Trauma to child vs diagnostic yield
• Parental pressure for tests / for no tests



Understanding gap



Case Scenario: Jacey
• 3yo coryza for 2 days, now febrile and coughing 

more
• T 38.5 / HR 150 / RR 35 / SaO2 97% in room air

• Tolerating oral intake
• Crepitations and coarse breath sounds in left 

lower zone

• Blood tests?  Which?
• Chest x-ray?
• Antibiotics?



Case Scenario: Jacey

• Blood tests?  Which?
• Chest x-ray?
• Antibiotics?

• Likely diagnosis and pre-test probability…?

• Will diagnostic tests change management?

• How to gain confidence to treat without investigations?



Pathways and guidelines to support test use

• BSAC paediatric pathways



Case Scenario: Sana

• 5 years old
• Chickenpox – started 2 days ago

• Now fever 39.6, miserable and quiet
• HR 140 / RR 35 / CRT 3 sec central / SaO2 91% in air

• Investigations?
• Management?



Case Scenario: Sana

• 5 years old
• Chickenpox – started 2 days ago

• Now fever 39.6, miserable and quiet, not drunk much today
• HR 140 / RR 35 / CRT 3 sec central / SaO2 91% in air

• Investigations?       Blood gas, CRP, FBC, U&E, blood culture
• Management? Antibiotics?  Antivirals?   Other?    Skin swab?
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Blood culture

Avoid unnecessary use if not seriously ill
Collection during fever does not increase yield
Aerobic and anaerobic bottles where possible
Take BEFORE antibiotics
Fill volumes

• Aim at least 1ml in babies
• 5ml in children
• 10ml in teenagers (5ml each bottle)

Minimise chance of rejection (sample labelling)
Problem with eczematous skin!

Fill volumes of 

blood cultures



How do we find out what we find out?

• Most clinically significant organisms 
grow within 24-36 hours



How do we find out what we find out?

Microorganisms 2019, 7(12), 593; https://doi.org/10.3390/microorganisms7120593

https://doi.org/10.3390/microorganisms7120593


Case Scenario: Archie

• 5 months old
• Cough and coryza for 2 days
• Now fever and breathing hard
• Its December
• Mother declined RSV vaccine in pregnancy

• T 38.2 / HR 130 / RR 40 / SaO2 97% in RA
• Widespread wheeze and crepitations

• Tolerating feed in ED



Case Scenario: Archie

• 5 months old
• Cough and coryza for 2 days
• Now fever and breathing hard
• Its December
• Mother declined RSV vaccine in pregnancy

• T 38.2 / HR 130 / RR 40 / SaO2 87% in RA
• Widespread wheeze and crepitations
• Increased work of breathing
• Struggling with oral intake in ED



Imaging

• When can it be harmful?

“antibiotic use increased five-fold if a CXR was 
performed, concerning given the increased risk of side 
effects and potential contribution to global antibiotic 
resistance. 
CXRs also result in unnecessary radiation exposure at 
the beginning of an infant's lifetime cumulative 
exposure. 
The costs of the CXR and unnecessary downstream 
consequences represent an opportunity cost for higher 
value healthcare.”



Respiratory virus PCR testing

• What can be tested for?
• How sensitive is it?
• What do results mean?



How PCR works



So the virus is there…is it the cause of the illness?

• 350 children < 5yo
• In Europe
• Acute respiratory infection vs Controls

• Likely for RSV

• Possibly for others (HMPV / flu / paraflu)

• Unlikely for others



Lower respiratory samples in PICU

• 36% of those with positive microbiology cultures are also virus positive

22% 29%16%

32%

Virology + Microbiology +

234 samples tested for both

Evelina PICU, 2024 data



Respiratory virus PCR testing



Case - PCR hinderance

6 year girl presents with fever, cough 
and respiratory distress. CRP 58
Clinically LRTI

Respiratory viral PCR sent routinely 
• Mycoplasma pneumoniae +
• Rhinovirus +

Prescribed azithromycin

Likely mycoplasma colonisation 

Overtreatment, parental anxiety, future expectation for antibiotics 



Meyer Sauteur, P.M., Seiler, M., Tilen, R. et al. A randomized controlled non-inferiority trial of placebo versus macrolide antibiotics for Mycoplasma pneumoniae infection in children 
with community-acquired pneumonia: trial protocol for the MYTHIC Study. Trials 25, 655 (2024). https://doi.org/10.1186/s13063-024-08438-6



Urine samples
48 h

Urine dip (urgent 

microscopy if  <3m)

Empirical antibiotics

24 h

Urine culture & 

sensitivities result

Targeted therapy 

Proportion sent as 

clean catch

Interpretation of 

dipstick

Time of microscopy 

processing

Method of collection Contamination rate

Clean catch 26%

Catheter sample 12%

Suprapubic aspiration 1%

Bag sample 46%
Tosif S, Baker A, Oakley E et al. Contamination rates of different urine 
collection methods for the diagnosis of urinary tract infections in young 
children: an observational cohort study. J Paediatr Child Health 2012; 48: 659-
64.

Contamination 

or 

Colonisation 

or

Infection

?



Can host biomarkers tell us what is going on?



Inflammatory markers

• CRP
• FBC
• ESR

• Procalcitonin (better than above [bacterial vs viral] though 
expensive and often unavailable)

• Just because test works doesn’t mean people are guided by it 
 (e.g. BATCH study)



Better decisions by looking at host response





CSF

CSF: prior to antibiotics

• LP post-antibiotics prolongs hospital stay 5d → 12.5d (no pathogen 

found) 1

• CSF sterilizes within 2h (N.meningitidis); 6h (pneumococcus); 8h 

(GBS) 2

Delay in specimen collection → processing

• CSF WCC progressively reduces after 4 hours

1. Ramasany et al. Arch Dis Child 2018

2. Kanegaye et al. 2001. Pediatrics

%age LP 

before AB

Time sample → 

process



Sterile site PCRs for causative bacteria

Broad range PCR

• Can detect lots of things

• Less sensitive

Targeted specific PCR

• Can detect lots of things

• More sensitive Culture >>> Targeted PCR >>> Broad-spectrum PCR (e.g. 16S)

HIGHER------------------------SENSITIVITY------------------------LOWER



Sterile site PCRs for causative bacteria

Targets for bone/joint samples
Targets for CSF samples



CSF PCR Panels (e.g. BioFire)

3002 children <16y hospitalized with suspected 

meningitis/encephalitis in 31 UK hospitals

36.7% had diagnosis of meningitis (pathogen 

detection on CSF or raised CSF WCC)

Bacterial pathogen found in 6%

Most common pathogen in 6m-10 years = Enterovirus

Positive enterovirus/parechovirus result = 

supports stopping antibiotics

Negative PCR supports stopping antibiotics in 

culture negative CSF

BUT:

1. Sensitivities for Listeria, H.influenzae, E.coli 

and HSV-1 suboptimal 2

2. HSV PCR can be false negative in 1st 72h in 

25% of cases 

PRE-TEST PROBABILITY

EDUCATION

1. Tansarli GS, Chapin KC. Diagnostic test accuracy of the BioFire® FilmArray® meningitis/encephalitis panel: a systematic review and meta-analysis. Clin Microbiol Infect. 2020 Mar;26(3):281-290. 

2. Trujillo-Gómez J, Tsokani S, et al. Biofire FilmArray Meningitis/Encephalitis panel for the aetiological diagnosis of central nervous system infections: A systematic review and diagnostic test accuracy meta-analysis. 

EClinicalMedicine. 2022 Feb 14;44:101275. 



• Detection of all DNA/RNA in a sample 

– deplete human material

• Match genetic sequences to pathogen 

databases

• Same day results in ICU settings

• Genomics England Network of 

Excellence

• Being rolled out to several NHS 

settings

Alcolea-Medina, 2025



Consider pre-test probability

The lower the 
pre-test 
probability, 
the higher the 
likelihood of a 
false positive

Grimes & Schulz. Refining clinical diagnosis with likelihood ratios. 2005. The Lancet. 365;9459, p 1500-05



Improving 
diagnostic 
stewardship

1. Identify the problem 

2. Obtain baseline data 
• Safety events
• Audit of laboratory data 

/ medical records
• Interviews with 

clinicians / laboratory 
staff / patients

3. Engage stakeholders 

4. Educate

5. Monitor and report 

Toolkit to support diagnostic 
excellence: CDC Hospital 
Diagnostic Excellence



How to evaluate diagnostic stewardship?

• Blood culture volumes
• Urine sampling methods (%age clean catch)
• Time from sample collection to test result
• Time from test result to antimicrobial review

QI



Nursing education

Urine sampling

Correct swabs

Gastrostomy assessment

Nurse



Summary

Performing the right test for the right patent at the right time is 
foundational to antimicrobial stewardship

Diagnostic pathway can be used to target quality improvement 
efforts

Education of appropriate use of diagnostics is key 
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