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Taxonomic changes
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An under-recognised 
priority pathogen
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Invasive disease
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Invasive disease
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Invasive disease
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Bronchiectasis
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Pseudomonas aeruginosa was far 
more common in southern Europe 
whereas Haemophilus influenzae 
was more common in the UK and 
northern and western Europe.

https://pubmed.ncbi.nlm.nih.gov/37105206/


Community-acquired pneumonia
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Community-acquired pneumonia
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Norway 2019 – 2023 (n = 412)
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Community-acquired pneumonia
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Beta-lactam resistance
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H. influenzae
TEM-1 positive

Thornsberry & Kirven AAC 1974

https://journals.asm.org/doi/10.1128/aac.6.5.653
https://journals.asm.org/doi/10.1128/aac.6.5.653
https://journals.asm.org/doi/10.1128/aac.6.5.653
https://journals.asm.org/doi/10.1128/aac.6.5.653


H. influenzae
TEM-1 positive

Beta-lactam resistance
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Beta-lactam resistance
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Beta-lactam resistance
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Japan

Ubukata J Infect Chemother 2003

CRHI

rPBP3

Stage 2
Ampicillin R

Cefotaxime R

Stage 3
Ampicillin R
Cefotaxime R
Ceftriaxone R
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Beta-lactam resistance
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Japan

Ubukata J Infect Chemother 2003

CRHI

CTX-R by gradient MIC (n = 213)
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Gradient tests overcalls cefotaxime MIC
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Non-significant increase in CRHI prevalence 
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Significant increase in resistance levels
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...and multidrug resistance
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rPBP3 genotype shift
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Cross-resistance
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AST challenges
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ATU

https://www.eucast.org/fileadmin/eucast/pdf/disk_criteria/validation_2026/Haemophilus_influenzae_v_10.0_January_2026.pdf


AST challenges
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ATU
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AST challenges
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R in meningitis

https://www.eucast.org/fileadmin/eucast/pdf/disk_criteria/validation_2026/Haemophilus_influenzae_v_10.0_January_2026.pdf


The optimal solution: BMD!
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MH-F Broth (Liofilchem) EWC Diagnostics

SEMHI2 Custom plate – Thermo Fisher

MEM   IMIAMP AMO AUC
TZP

CTX  CXM CRO

https://www.ewcdiagnostics.com/mueller-hinton-fastidious-broth/
https://www.ewcdiagnostics.com/mueller-hinton-fastidious-broth/
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Multidrug resistance
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Non-beta-lactam co-resistance
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Transferable resistance gene profiles
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ICE Tn6686

ICE Tn7100

Hegstad et al. mSphere 2020,

Skaare et al. Front Microbiol 2025

Johannessen et al. Front Microbiol 2022
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Epidemic ftsI alleles
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Polyclonal expansion
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International clones
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A new era
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A smoking gun

ICE
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Screening algorithm
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PCG 1 unit

PCG 1 unit
Zone diameter ≥ 12 mm

PCG 1 unit
Zone diameter < 12 mm

Beta-lactamase test 
Positive

Beta-lactamase test
Negative

Amoxicillin-clavulanic acid 2-1 µg 
Zone diameter ≥ 15 mm 

Amoxicillin-clavulanic acid 2-1 µg 
Zone diameter < 15 mm 

Cefotaxime 5 µg 



When to consider specific ESBL testing
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Liberal: Beta-lactamase positive AND resistance to any third-generation cephalosporin
Stringent: Beta-lactamase positive AND high-level cefotaxime resistant (CTX5 zone < 19 mm OR MIC > 2 mg/L)
Consider clinical importance (e.g. IPC) and epidemiologic risk factors (e.g. recent travels to Iberian peninsula)

Very
unusual 

CRHI 
phenotype

ESBL?

Very unusual
CRHI phenotype

ESBL?

Data from EUCAST: Haemophilus influenzae Data from Skaare et al. Front Microbiol 2025

https://www.eucast.org/fileadmin/eucast/pdf/disk_criteria/validation_2026/Haemophilus_influenzae_v_10.0_January_2026.pdf
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2025.1601390/full
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2025.1601390/full
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2025.1601390/full


First report of ESBL H. influenzae –
implications for the laboratory?

A. ESBL Hi are unlikely to become successful – no need to worry

B. ESBL screening should be included in the Hi test algorithm from 2027

C. ESBL Hi are likely all over the place – I will start screening tomorrow 
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Haemophilus influenzae 

is an underestimated

cause of deep infection 

in the respiratory tract

COPD exacerbation

meningitis and pneumonia

You should use a beta-lactam

You should use a beta-lactam
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Summary

Markussen et al. Pneumonia 2025

https://pubmed.ncbi.nlm.nih.gov/40760674/


Way back in the 1970s

the narrow-spectrum beta-lactamase

TEM-1 came from E. coli

and spread with great success

by horizontal transfer

of ICEs and small plasmids

Breaking down ampicillin

Breaking down amoxicillin
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Summary

H. influenzae
TEM-1 positive



Chromosomal alterations

in PBPs may cause resistance

with variable profiles

that include cephalosporins

Beta-lactamase inhibitors

do not reverse resistance

You must test the drug you need

You must test the drug you need
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Summary

STV
K

-Ser

Stage 2
Cefotaxime R

Stage 1
Ampicillin S/R

Stage 3
Ceftriaxone R

rPBP3

… 

…

Cefotaxime-resistant

CRHI!

…

…

You must test the drug you need

You must test the drug you need



González-Díaz AAC 2026

…

…

Cefotaxime-resistant

ESBL!

…

…

Breaking down cefotaxime

Breaking down ceftriaxone

In the current 2020s

a new era has begun

with CTX-M-15

right next to a smoking gun

Acquired by transduction

transposed to a nearby ICE

Breaking down cefotaxime

Breaking down ceftriaxone
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Summary

https://pubmed.ncbi.nlm.nih.gov/41616261/
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Never ever underestimate

Haemophilus influenzae 

What happens in the future? 

We’ll have to wait and see

Transduction, transformation

Conjugation and mutations

Will it be a superbug?

Will it be a superbug?
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Created with Google Gemini

Summary
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