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WHO Bacterial Priority Pathogens List 2024

In this update, Gram-negative 
bacteria that are resistant to 
last-resort antibiotics, such as 
Acinetobacter baumannii and 
various pathogens in the 
Enterobacterales order, as well 
as rifampicin-resistant (RR) 
Mycobacterium tuberculosis, 
are listed as of critical priority 
because of their ability to 
transfer resistance genes, the 
severity of the infections and 
disease they cause and/or 
their significant global burden, 
particularly in LMIC.



CDC’s 2019 Antibiotic Resistance Threats Report



Front. Microbiol. 15:1332108.

Why is Acinetobacter baumannii so relevant?



Microbial Pathogenesis 204 (2025) 107605 

Why is Acinetobacter baumannii so relevant?



2023

https://atlas.ecdc.europa.eu/public/index.aspx



What about Switzerland?

https://www.anresis.ch/



Situation at our hospital
End of June and end of July 2022:
Detection of a MDR Acinetobacter baumannii
on admission screening in 2 repatriated
patients
• both admitted to the burn ICU
• Since admission contact precautions

<=0.5mg/L susceptible

Cefiderocol: 22mm (>= 17 mm susceptible)



Situation at our hospital

J Hosp Infect. 2024 Apr:146:102-108.
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What have we done?

J Hosp Infect. 2024 Apr:146:102-108.



Situation at our hospital
Environmental testing 

J Hosp Infect. 2024 Apr:146:102-108.

Location and type of sample Number of samples Presence of outbreak strain
Patient rooms and shared areas on burns 

ICU

• Sink siphons

• High-touch surfaces/medical devices

• Air sampling

8

44

24 Multidrug-resistant Acinetobacter baumannii in 

one air sample during a dressing change of a 

colonized patient
Operation theatres for burns patients

• High-touch surfaces/medical devices

• Air sampling

22

12

-

Resuscitation room

• Sink siphons

• High-touch surfaces/medical devices

1

16

-

Endoscopy 5 -
Total 132 1



Typing with Fourier-transform infra-red (FT-IR) spectroscopy

MLST: all patients (except RP1) sequence type 2
ANI: ≥99.98% for all outbreak related strains, ≤98.04% for patient 2

J Hosp Infect. 2024 Apr:146:102-108.



Situation at our hospital

Infections among colonized patients
• Nine infections

• Four ventilator-associated pneumonias, two with bacteremia
• Four wound infections
• One primary bloodstream infection

Outcomes
• Two patients with death considered related to the outbreak strain

J Hosp Infect. 2024 Apr:146:102-108.



Risk factors for acquisition of the outbreak strain

J Hosp Infect. 2024 Apr:146:102-108.
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Why were there transmissions?

No hint of a common source in environmental sampling such as:
• High-touch surfaces
• Water systems
• Hydrotherapy
• Air samples in the OR
• Medical devices with contact to multiple patients, e.g. ultrasound, airway devices, ward 

trolleys

Likely propagated outbreak with transmission via hands and indirectly via contaminated
surfaces. Transmission occured predominantly in periods with:
• High patient numbers
• Without dedicated nursing of colonized patients
• High proportion of float nurses



How common is this problem?



How is A. baumannii transmitted?

Clin Infect Dis. 2008 Apr 15;46(8):1254-63.



Reported risk factors for A. baumannii transmission

Objectives: To identify patient and healthcare worker factors associated with transmission risk of 
Acinetobacter baumannii during patient care. 
Design: Prospective cohort study.
Setting: University of Maryland Medical Center IMCs and ICUs.
Patients: 52 adult ICU patients known to be infected or colonized with A. baumannii. 
Measurements and Main Results: 
• Cultures of skin, respiratory tract, and the perianal area were obtained from participants and 

evaluated for the presence of A. baumannii. 
• Healthcare worker patient interactions were observed.
• Healthcare worker hands/ gloves were sampled at room exit for the presence of A. 

baumannii.
Crit Care Med 2017; 45:e633–e639



Reported risk factors for A. baumannii transmission

Crit Care Med 2017; 45:e633–e639
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Reported risk factors for A. baumannii transmission

Conclusions: 
• Healthcare worker hands/gloves are frequently contaminated with A. baumannii after 

patient care. 
• Patient-level factors were not associated with an increased transmission risk
• However, having multidrug-resistant-A. baumannii and specific healthcare worker 

activities led to an increased contamination risk. 
• Our findings reveal a potential selective advantage possessed by multidrug-resistant-A. 

baumannii in this environment and suggest possible areas for future research.

Crit Care Med 2017; 45:e633–e639



Environmental sampling

Pathogens 2023, 12, 410.

General Hospital Pula, a 427-bed hospital in the city of Pula, Croatia. From 1 December 2020, until 6 June 2021, 
an eight-bed intensive care unit (ICU) for COVID-19 patients was established at the former location of this hospital. 
During this period, 67 patients with severe COVID-19 symptoms were hospitalized in the ICU, and 29 of them 
acquired a co-infection with A. baumannii. 

You can contaminate the
environment and create a 
potential common source!



Environmental sampling

Front Public Health. 2024 Oct 9;12:1468521. 



Environmental sampling

Seven clinical isolates recovered from 
sputum, along with one sink isolate 
(090698), harbored both blaOXA-23 and 
blaOXA-6. These strains shared 1–7 SNPs, 
and therefore belonged to a common clone 
(clone 2b) (Figure 1), indicating an 
outbreak. 

Four of these seven clinical isolates were 
recovered before the sink sampling date, 
and the other three clinical isolates 
(090739, 090740, and 090745) were 
recovered after the sink sampling date. 

Front Public Health. 2024 Oct 9;12:1468521. 



Environmental sampling
Another isolate (090697) from another sink 
shared 0–2 SNPs with three clinical isolates 
and therefore belonged to a common clone 
(clone 2c). 

All three clinical isolates were recovered at 
a later date than the sink sampling date; 
therefore, the sink was likely to be the route 
of infection transmission. 

Front Public Health. 2024 Oct 9;12:1468521. 



Sink contamination can matter!

J Hosp Infect. 2023 Sep:139:161-167.



Environmental sampling

The viable but non-culturable (VBNC) state is a persistence strategy adopted by bacteria to 
withstand long-lasting periods of unfavorable conditions.
Here, we report an additional, novel survival strategy of A. baumannii. Upon prolonged 
incubation in high-salt media, cells became unculturable. However, LIVE/DEAD staining 
followed by flow cytometry, respiratory activity assays, and resuscitation experiments 
revealed that these cells were viable but non-culturable.

mBio. 2023 Oct 31;14(5):e0213923. 



Environmental sampling

mBio. 2023 Oct 31;14(5):e0213923. 



Outbreak reports and containment measures

Antimicrob Resist Infect Control. 2022 Jan 21;11(1):12.



Outbreak reports and containment measures

Annals of Burns and Fire Disasters - vol. XXXVII - n. 3 - September 2024



Outbreak reports and containment measures

Infection control measures 
• All ICU patients were initially placed under contact and droplet precautions. 
• Active screening for MDRO colonization on admission and thereafter weekly. 
• XDR-Ab patients were cohorted inside the ICU with dedicated staff. 
• Mandatory training course for all HCW on infection control measures.
• Evaluation of hand hygiene and excreta management. 
• Overall, 30 samples were collected from the patients’ direct environment as well as sinks, 

drains and various medical devices (all negative).
• Disinfection with surface product and hydrogen peroxide diffusion

Annals of Burns and Fire Disasters - vol. XXXVII - n. 3 - September 2024



Outbreak reports and containment measures

Antibiotics 2022, 11(8), 1015; https://doi.org/10.3390/antibiotics11081015



Outbreak reports and containment measures

Antibiotics 2022, 11(8), 1015; https://doi.org/10.3390/antibiotics11081015



Outbreak reports and containment measures

Cycling radical cleaning procedure 
A novel radical cleaning procedure was performed on April 12nd (Fig. 1B). 

This method was applied only once and consisted of terminal cleaning and disinfection of each unit 
with 10% sodium hypochlorite for environmental surfaces and hydrogen peroxide in wipes for all 
medical devices.

The disinfectants were allowed to dry completely before re-using the surface. The common areas in 
the ICU were disinfected, then the colonized patient was moved from his original unit to the transitory 
unit in order to have the patient’s original unit disinfected. 

In the transitory unit, the patient’s skin was disinfected with 2% leave-on chlorhexidine disposable 
cloths and he was transferred to his cleaned bed. Then the patient was relocated to the disinfected 
original unit and the transitory unit was subsequently disinfected.
The whole process takes in average 6 hto be completed needing the recruitment of an additional nurse 
shift and dedicated cleaning staff of 2 people. Cleaned surfaces were checked by infection control 
nurses using fluorescein spray with an UV torch. 

Antimicrob Resist Infect Control (2021) 10:123 



Outbreak reports and containment measures

Antimicrob Resist Infect Control (2021) 10:123 



Outbreak reports and containment measures

Antimicrob Resist Infect Control (2021) 10:123 



Outbreak reports and containment measures

Antimicrob Resist Infect Control (2021) 10:123 



Outbreak reports and containment measures

Antimicrob Resist Infect Control (2021) 10:123 



Nurse-to-patient ratio and transmissions

Major challenges remain when attempting to quantify and evaluate the impacts of contaminated 
environments and heterogeneity in the cohorting of health care workers (HCWs) on hospital infections.

Data on the detection rate of multidrug-resistant Acinetobacter baumannii (MRAB) in a Chinese intensive 
care unit (ICU) were obtained to accurately evaluate the level of environmental contamination and also to 
simplify existing models. 

Data-driven mathematical models, including mean-field and pair approximation models, were proposed to 
examine the comprehensive effect of integrated measures including cohorting, increasing nurse-patient 
ratios and improvement of environmental sanitation on MRAB infection. 

Sci Rep. 2015 Mar 25:5:9478.



Nurse-to-patient ratio and transmissions

Sci Rep. 2015 Mar 25:5:9478.



Nurse-to-patient ratio and transmissions

Indirect transmission rate 48.9

Indirect transmission rate 0

Sci Rep. 2015 Mar 25:5:9478.



Nurse-to-patient ratio and transmissions

Sci Rep. 2015 Mar 25:5:9478.

Our results indicate that for clean environments and with strict cohorting, increasing the nurse-patient 
ratio results in an initial increase and then a decline in MRAB colonization. 

For developing more effective control strategies, the findings suggest that increasing the cohorting rate 
and nurse-patient ratio are effective interventions for relatively clean environments, …



Nurse-to-patient ratio and HAIs 

J Nurs Adm. 2019 May; 49(5): 260–265.

Setting
• Hospital system with 3 campuses located in a 

large, metropolitan US city with more than 
2000 beds and more than100 000 patient 
discharges annually.

• Years 2007-2012
• 100 264 Patienten, 4390 HAIs

Statistical analysis
• Multivariable Cox proportional hazard model
• Staffing 2 days prior to HAI onset, treated as

time-varying covariate
• Adjustment for unit types, patient turnover, 

year and patient individual risks



Nurse-to-patient and physician-to-patient ratio: mortality

Crit Care Med. 2015 Aug;43(8):1587-94. 

Setting
• Multicenter longitudinal in eight adult 

ICUs in France
• 1-year period with 5718 patients, 

11666 shifts
• 851 (15%) deaths

Statistical analysis
• multilevel Poisson regression taking 

into account the clustering effect of 
patients within the ICU

• final multivariate model included the 
following variables: P/N, P/P and 
residents-to-physicians ratios, patient 
turnover, number of LSP, proportion 
of men, proportion of surgical cases, 
SAPSII, and number of comorbidities



Take home messages

• Direct and indirect transmission matters

• Predominantly propagated outbreaks?
• But you can introduce it into the environment (water-bearing devices, sinks,…)

• Risk of A. baumannii carriage differs by country/regions
• Awareness for potential carriage among repatriated patients

• Multifaceted approach for control needed
• Education
• Hand hygiene, standard precautions
• Contact isolation
• Environmental disinfection
• Nurse to patient ratio matters
• Screening for early identification of colonized patients



Thanks for your
attention!

Peter Schreiber
peterwerner.schreiber@usz.ch



June 
2  ...    IPAC Considera0ons in Global Emergencies 

With Dr. Bois Marufov, Canada 
3  ...    Persuasive Conversa0ons 

With Ryan Mullen, Canada  
19  ...  Carbapenem Resistant A. baumabnii  
 With Prof. Peter Werner Schreiber, Switzerland 
26  ...  Do We S0ll Need to Talk About An0bio0c Resistance 
 With Prof. Jean-Paul Zahar, UK 
 

July 
10  ...  Challenges to Maintaining Asepsis in Pa0ent Care SeUngs Beyond the Opera0ng Department 
 With Prof. Dinah Gould, UK 
22  ...  Proposal for a Screening Protocol for Candida auris Coloniza0on 
 With JulieWe Severin, Netherlands 
24  ...  Empowering Nurses in An0microbial Stewardship (an IFIC teleclass) 
 With Prof. Maria Clara Padoveze, Brazil, and Dr. Enrique Castro-Sánchez, UK 
 
August 
7  ...    How Do Percep0ons of Hygiene and Cleanliness Influence Infec0on Preven0on Behaviours in Our Homes and  
           Everyday Lives, and in Healthcare SeUngs?  

With Dr. Sally Bloomfield, UK 
12  ...  Barriers to Implemen0ng IPC Programs in Low Resource SeUngs and How to Overcome Them 

With Prof. Shaheen Mehtar, South Africa 
20  ...  Inser0on and Maintenance of Bundles for Peripheral IVs 
 With Dr Gillian Ray-Barruel, Australia 
 

September 
18  ...  Resource Sustainability and Challenges in the Supply Chain: Implica0ons for Infec0on Preven0on 
 With Prof. Ruth Carrico, US 
23  ...  Pa0ence, Pa0ents and Persistent An0microbial Resistance 
 With Colm Dunne, UK 
25  ...  Development of Food Safety Training Materials Through Memory Anchors and Elevated Learning 
 With Prof. Keith Warriner, Canada 
 

October 
15  ...  What Can Knowing Something About the Evolu0on of Clostridium difficile Teach Us About IPAC? 

With Prof. Thomas Riley, Australia 
20  ...  Special Lecture for Interna0onal Clean Hospitals Day 
 With Prof. Didier PiWet (and friends), Switzerland 
21  ...  Discussion: Are Current Healthcare Cleaning Guidelines Sufficient to Fight An0microbial Resistance Spread? 

With Dr. Jon OWer, UK & Dr. Cur0s Donskey, US 
28  ...  Research Priori0es to Strengthen Environmental Cleaning in Healthcare Facili0es: the CLEAN Group  
            Consensus 
 With Dr. Giorgia Gon, UK 
 

November  
11  ...  The Use of Faecal Microbiota Transplant as Treatment for Clostridium difficile 
 With Simon Goldenberg, UK 
13  ...  Solve the LTC Outbreak! 
 With Steven J. Schweon 
19  ...  Special Lecture for World Toilet Day 
 

December 
4  ...    What’s On a Surface Doesn’t Stay On a Surface - The Dynamics and Risk of Microbial Resuspension From  
           Surfaces 
 With Prof. Charles Gerba, US 
18  ...  Empowering Pa0ents to Prevent Healthcare-Associated Infec0ons 
 With Dr. Cur0s Donskey, US 

Afro-European 
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Afro-European Teleclass 

(Broadcast live from the IPAC Canada conference) 

(Broadcast live from the IPAC Canada conference) 

Afro-European 
Teleclass 
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Thanks to Teleclass Education
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