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WHO Global Priority Pathogen List 2024



WHO global priority pathogens list of antibiotic-resistant bacteria (2024)

Priority 1: CRITICAL
1. Enterobacterales, carbapenem-resistant
2. Enterobacterales, third generation cephalosporin-resistant
3. Acinetobacter baumannii, carbapenem-resistant
4. Mycobacterium tuberculosis, rifampicin-resistant

Priority 2: HIGH
1. SalmonellaTyphi, fluoroquinolone-resistant
2. Shigellaspp., fluoroquinolone-resistant
3. Enterococcus faecium, vancomycin-resistant
4. Pseudomonas aeruginosa, carbapenem-resistant
5. Non-typhoidalSalmonella, fluoroquinolone-resistant
6. Neisseria gonorrhoeae, third-generation cephalosporin, and/or fluoroquinolone-resistant
7. Staphylococcus aureus, methicillin-resistant

Priority 3: MEDIUM
1. Group A Streptococci, macrolide-resistant
2. Streptococcus pneumoniae, macrolide-resistant
3. Haemophilus influenzae, ampicillin-resistant
4. Group B Streptococci, penicillin-resistant



ECDC 2023 (data of 2021)



Global antibiotic resistance surveillance report 2025
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Carbapenem Resistancein Türkiye



Alhan Ö, Ö zgerHS, KaratunaO, AzapÖ K, MadranB, Keske  Σ 4ƤƴŀǊ DΣ !ƪŘŜƳƛǊ TΣ 9ǊƎǀƴǸƭ Ö. Antibiotic 
resistance in Türkiye: what has been done and what needs to be done urgently? Clin Microbiol Infect. 2025

Carbapenem resistance in Türkiye



Global Health Concern

ÅTheWHOhas warned of 
hv-CRKP spreading inat 
least 16 countries.

ÅEvenpreviously healthy 
individualsare at risk, 
with reports of sudden 
deaths from community-
acquired infections.



These strains combine:

ÅCarbapenem resistance(e.g.,blaKPC, blaNDM, blaOXA-48)

ÅHypervirulence genes(e.g.,rmpA, iucA, ybtA)

This makes them both harder to treat and more capable of causing severe, 
rapidly progressing infections.

The Nightmare Scenario
Dual Threat of Resistance + Virulence





Global epidemiology of OXA-48 producing CRE

Tiseo G, Galfo V, Falcone M. How I manage patients with New Delhi metallo-beta-lactamase and OXA-
48-producing Enterobacteralesinfections: a practical approach. Curr OpinInfect Dis. 2025



Global epidemiology of NDM-producing CRE

Tiseo G, Galfo V, Falcone M. How I manage patients with New Delhi metallo-beta-lactamase and OXA-
48-producing Enterobacteralesinfections: a practical approach. Curr OpinInfect Dis. 2025



FeilongZ, et al.. J Infect. 2025

Temporal variation 
of carbapenemases
across twenty high 
prevalence
nations
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Carbapenemases(Threat Study)
Before Ceftazidim-Avibactam Use in Türkiye
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TǎƭŜǊ .Σ Ŝǘ ŀƭΦ 9ǳǊ W /ƭƛƴ aƛŎǊƻōƛƻƭ LƴŦŜŎǘ нлнн

ÁProspective observational

ÁJune 2018 ςJune 2019

Á13 center, 187 patients

Á(R veyaI: (EUCAST 2018)



TǎƭŜǊ .Σ Ŝǘ ŀƭΦ 9ǳǊ W /ƭƛƴ aƛŎǊƻōƛƻƭ LƴŦŜŎǘ нлнн

13 centers, 187 patients. 

OXA-48 like 75%
OXA-48 like/NDM 16%. 

30-day mortalite: %44

All OXA-48-like CZA susceptible



LǎƭŜǊ .Σ mȊŜǊ .Σ 4ƤƴŀǊ DΣ !ǎƭŀƴ !¢Σ ±ŀǘŀƴǎŜǾŜǊ /Σ CŀƭŎƻƴŜǊ /Σ 5ƻƭŀǇœƤTΣ  ƛƳǒŜƪ CΣ TülekN, Demirkaya H, aŜƴŜƪǒŜ Σ !ƪŀƭƛƴ IΣ .ŀƭƪŀƴ TTΣ !ȅŘƤƴ 
M, TigenET, Demir SK, KapmazM, Keske  Σ 5ƻƐŀƴ Ö, !ǊŀōŀŎƤÇ, ̧ ŀƐŎƤS, IŀȊƤǊƻƭŀƴG, .ŀƪƤǊVO, Gönen M, Chatfield MD, Forde B, {ŀƭǘƻƐƭǳN, 
AzapA, AzapÖ, AkovaM, Paterson DL, Can F, Ergönül Ö. 

Characteristics and outcomes of carbapenemase harbouringcarbapenem-resistant Klebsiella spp. bloodstream infections: a multicentre
prospective cohort study in an OXA-48 endemic setting. 

EurJ Clin Microbiol Infect Dis. 2022



ÅProspectivecohort, 16 centers

ÅHospitalizedadultsόҗму yearsold)

Å1 Jan 2022 ς1 Nov2023

ÅDigitaldatabase(midas)

Carbapenem Resistant Klebsiella pneumonia (BSI and/or Pneumonia)

KAPSAR Study
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Method
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Fatal (%)

n=310

Survived (%)

n=345

p-value

Demographics

Male Gender 194 (62.6) 225 (65.2) 0.483

Median Age [IQR] 70 [60-79] 66 [56-74] <0.001

Age>60 273 (58)

Comorbidities

Solid Organ Malignancy 96 (31.0) 107 (31.0) 0.990

Hematologic Malignancy 26 (8.4) 35 (10.1) 0.440

Diabetes Mellitus Type II 85 (27.4) 86 (24.9) 0.468

Chronic Kidney Disease 45 (14.5) 52 (15.1) 0.841

Congestive Heart Failure 37 (11.9) 29 (8.4) 0.134

Chronic Liver Disease 27 (8.7) 17 (4.9) 0.054

COPD 28 (9.0) 33 (9.6) 0.815

COVID-19 20 (6.5) 19 (5.5) 0.610

Klebsiella pneumoniaeto 30-day mortality (n=655, CFR=47%)

KAPSAR Study



CR-Kp 

n=427 (%)
OXA-48 275 (65)
NDM 110 (25)
KPC 35 (8)

OXA-48 and NDM 64 (15)
OXA-48 and KPC 3 (<1)
NDM and KPC 0

Kapsar study, ECCMID 2024

Distribution of Betalactamases
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Molecular Features of Carbapenem Resistant 
Klebsiella pneumoniae, n=427
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Antibiotic Carbapenem 

Resistant Samples 

(%) n=427

Carbapenem 

Resistant NDM 

Negative Samples (%) 

n=317
Piperacillin-

tazobactam

418 (97.89) -

Ceftolozane-

tazobactam

409 (95.78) -

Ceftazidime-

avibactam

181 (42.39) 95 (29.96)

Colistin 152 (35.60) -

Antibiotic resistance rates in carbapenem-resistant 
Klebsiella pneumoniaeinfections, KAPSAR study



Multivariate analysis n=635 (%) OR (confidence interval)

Carbapenem resistance 476 (75) 4 (2.7-6)

Age>70 297 (45) 2.3 (1.7-3.3)

Resistance and the Impact on 30 day Fatality among Kp 

Multivariate analysis n=427

CZA resistance 181 (42) 1.7 (1.09-2.6)

Age>70 221 (46) 2.4 (1.59-3.61)

Hypervirulent Kp 121 (29) 0.86 (0.54-1.39)

Resistance and the Impact on 30 day Fatality among CR-Kp

Hypervirulence is based on hypermucoviscosity(rmpA/rmpA2) and aerobactin (iutA/iucA)



WHO Report; July 2024

̗ Global Risk Assessment: CR-hvKp

─ Risk Level: Moderate
The global risk from CR-hvKpis consideredmoderate, based on current data, trends, and 
system capacities.

Clinical and Epidemiological Concerns
ÅTraditionally community-acquired inAsia, hvKpcauseshigh morbidity and mortality.

ÅRecently detected inhealth-care settingsacross Europe and Asia (e.g., China), raising 
concern about nosocomial transmission.

ÅTheconcurrence of hypervirulence + antimicrobial resistanceincreases potential for 
both community and hospital outbreaks.



21 016 strains of CRKP from the National Center for Biotechnology Information GenBank database, including 
697 complete genome sequences and 20 319 draft genome sequences, from 1980 to 2022 in 105 countries. 

We found that carriage of genes specific to hypervirulent K pneumoniae was prevalent among CRKP strains 
(0·40ς27·03%). Worldwide, 51·68% of CRKP strains have yersiniabactin genes, which are the virulence genes 
with the highest frequency. The proportion of CRKP harbouringyersiniabactin and aerobactin genes has 
increased significantly over the past two decades, with yersiniabactin genes increasing from 24·58% to 49·89%
and aerobactin genes from 0·50% to 31·43%.

Wu Y, et al Lancet ID 2022 

Global evolution and geographic diversity of hypervirulent 
carbapenem-resistantKlebsiella pneumoniae



Global distribution of hypervirulent and carbapenem-resistant Klebsiella pneumoniae (CR-hvKP)

Lan P, et al. J GlobAntimicrobResist. 2021 Jun;25:26-34.



Higher Mortality Rates

Meta-analysis (2025): hv-CRKP infections show apooled mortality rate of ~28%

Qala Nou,et al.Systematic review and meta-analysis on the carbapenem-resistant 
hypervirulentKlebsiella pneumoniaeisolates.BMC PharmacolToxicol2025.

Severe Outcomes in Specific Infections

Meningitis study in China: hv-CRKP meningitis had a92.3% mortality rate, much higher 
than 56.5% for non-hypervirulent cases.

ICU outbreak report: hv-CRKP caused a100% fatalityrate in 8 ICU patients during a 
localized outbreak.



Hypervirulent carbapenem-resistant Klebsiella pneumoniae causing highly fatal 

meningitis in southeastern China. 

Huang N, et al. Front Public Health. 2022



HypervirulentKlebsiella pneumoniaehave better clinical outcomes than classicalKlebsiella 
pneumoniaefor lower respiratory tract infection patients.
Zhuo, X., Lei, Z., Pu, D.et al.BMC Microbiol25, 40 (2025)

Statistically no difference

Clinical Characterization, Risk Factors, and Mortality in Patients with Carbapenem-Resistant 
Hypervirulent Klebsiella pneumoniae Intra-Abdominal Infections. 
Qiu M, et al. Infection and Drug Resistance 2025

Genomically defined hypervirulentKlebsiella pneumoniaecontributedto early-onset increased mortality. 
Tang, Y., Du, P., Du, C.et al. Nat Commun16, 2096 (2025)

Is Hypervirulent Klebsiella pneumoniae more Fatal?



Liver or non-hepatic abscess
Pneumonia
Endophthalmitis
Meningitis
Necrotizing fasciitis

Hypervirulent Klebsiella pneumoniae (hvKp) 
can cause severe infections

Namikawa H, OinumaKI, Yamada K, Kaneko Y, KakeyaH, Shuto T. Predictors of 
hypervirulent Klebsiella pneumoniae infections: a systematic review and meta-
analysis. J Hosp Infect. 2023



Namikawa H, OinumaKI, Yamada K, Kaneko Y, KakeyaH, Shuto T. Predictors of 
hypervirulent Klebsiella pneumoniae infections: a systematic review and meta-
analysis. J Hosp Infect. 2023



Call for prudent use of the term hypervirulence in 
carbapenem-resistant Klebsiella pneumoniae

In July, 2024, WHO issued a global alert regarding the increasing incidence of hypervirulentKlebsiella 
pneumoniae(hvKP) sequence type (ST) 23, which carry genes encoding carbapenemasesthat confer hvKPwith 
resistance to the vast majority of clinically available -̡lactams. ST23Kpneumoniaeis a well known 
hypervirulent lineage and can acquire carbapenemase genes.

The term hypervirulence should be used more prudently when applied to CRKP strains, until providing 
easy and reproducible evidence of a hypervirulent phenotype is possible. If hypervirulence is to be used 
in reporting cases or studies, then attributed clinical evidence or data, or both, of murine or equivalent 
mammalian infection models should be provided for verification

Yang Y, McNally A, Zong Z. Call for prudent use of the term 
hypervirulence in carbapenem-resistant Klebsiella 
pneumoniae. Lancet Microbe. 2025 May;6(5):101090



Paterson DL, et al. Lancet ID 2025

Cefiderocolversus 
standard therapy for 
hospital-acquired
and health-care-
associated Gram-
negative bacterial
bloodstream infection 
(GAME CHANGER): 
an open-label, parallel-
group, randomisedtrial



Among patients with a hospital-acquired or health-care-associated Gram-negative 
bloodstream infection, cefiderocolresulted in non-inferior 14-day mortality compared 
with standard of care.

In both the main analysis population and the carbapenem-resistant subset, cefiderocol
was not superior to standardofcare. This evidence suggests that cefiderocolis 
efficacious in patients with health-care-associated Gram-negative bloodstream infection 
who are at high risk of antibiotic resistance, but more evidence is required to define its 
efficacy when carbapenem-resistant organisms are the cause.

Paterson DL, et al. Lancet ID 2025



ESBL Amp C Ambler A
KPC & IMI

MBL
NDM, VIM, IMP

Ambler D
OXA-48

CZA

Aztreonam Avibactam

Cefiderecol

Meropenem-vaborbactam

Imipenem-relebactam

Ceftolozane-tazobactam

Sulbactam-durlobactam

Current Treatment Choices for MBL Enterobacterales

Ö nder Ergönül 



Antibiotic Consumption in Türkiye

Alhan Ö, Ö zgerHS, KaratunaO, AzapÖ K, MadranB, Keske  Σ 4ƤƴŀǊ DΣ !ƪŘŜƳƛǊ TΣ 9ǊƎǀƴǸƭ Ö. Antibiotic 
resistance in Türkiye: what has been done and what needs to be done urgently? Clin Microbiol Infect. 2025
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Determinants of antibiotics misuse and overuse in High-Risk Countries in the European Region: 
A Multidisciplinary Delphi Study

Bahar Madran, Ö nder Ergönül, Sibel Sakarya ve ark. (submitted)



Bahar Madran, Ö nder Ergönül, 
Sibel Sakarya ve ark. (submitted)

Determinants of 
antibiotics misuse 
and overuse in High-
Risk Countries in the 
European Region: 
A Multidisciplinary 
Delphi Study



Å8 centers: NDM-1 
negative110 
samples

Åҗур҈similarity
index

Ceftazidim-Avibaktam
ResistantK. pneumoniae 

PFGE results

Significance of Outbreaks

Gücer L, et al. Unpublished results



ErgonulO, TokcaG, Keske  , DonmezE, MadranB, Kömür A, Gönen M, Can F.. Int J Infect Dis. 2022

Elimination of healthcare-associated Acinetobacter baumannii infection 
in a highly endemic region


