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Broad-spectrum of activity:

- G+ cocci and G- rods

- Aerobic and anaerobic

- Multi-resistant  
(including pneumococci, Pseudomonas, Acinetobacter)

- ESBL+

No activity against:
-MRSA
-Enterococci
-Stenotrophomonas maltophilia



Clinical Indications

– Lower Respiratory Tract infection
– Urinary Tract Infection
– Intra abdominal infection
– Gynaecological infection
– Bacterial septicemia
– Bone & joint infection
– Skin & soft tissue infection
– Endocarditis
– Polymicrobial infections
– Skin & soft tissue infection
– Bacterial meningitis

– Community acquired pneumonia requiring hospitalization 
(Ertapenem)



Mechanisms of resistance to Carbapenems



Rise of the Carbapenemases

KPC: class A   
IMP, VIM, NDM: class B (metallobetalactamases)  
OXA-48: class D



Most carbapenemases hydrolize 
MOST β-lactams



Antibiogram of an OXA-48 producing Klebsiella pneumoniae



Phenotypic detection: carbapenem
MIC

Phenotypic confirmation: Modified
Hodge Test, Double Disk Synergy
Test, EDTA inhibition, boronic acid
inhibition, commercial tests, MALDI-
TOF

Genotypic assays: PCR and 
sequencing



Tzouvelekis et al. Clin Microbiol Rev. 2012 Oct;25(4):682-707
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Carbapenemase-producing enterobacteria in Spain, 2009-2012
J. Oteo, Centro Nacional de Microbiología
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2011 2012 2013 2014

New cases 105 185 407 410

In clinical samples (%) 65 (62) 80 (43) 96 (23) 56 (14)

More frequent samples

Rectal  38%  

Urine 21% 

Blood 12%

Rectal 56% 

Urine 17% 

Blood 11%

Rectal 76% 

Urine 13% 

Blood 2%

Rectal 86% 

Urine 7.5% 

Blood 2%

Mortality (%) 28% 22% 21% 16%

Age  (Mean ± SD) 71 ± 15 62 ± 25 70 ± 5 73 ± 15

OXA-48 in HULP



2014

448 OXA-48 producing enterobacteria

410 related to healthcare in HULP

56 infections354 colonization

31 (55%) UTI29 infections

16 (55%) UTI



OXA-48 in clinical samples

Urine

Blood

Respiratory
samples



Infections caused by carbapenemase producing Enterobacteriaceae (CPE) in 
ambulatory care



N=23

N=14

Infections caused by carbapenemase producing Enterobacteriaceae (CPE) in 
ambulatory care
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Clonality of K. pneumoniae OXA-48
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Cromosome 5.8 Mb 5278 genes
Plasmid 1 230 Kb 222 genes
pOXA-48 62 Kb 79 genes
Plasmid 3 34 Kb 44 genes
Plasmid 4 4 Kb 4 genes





ANTIBIOTIC GENES 

β-lactams blaSHV-76, blaTEM, blaOXA-1, blaCTX-M-15, blaOXA-48 

Aminoglycosides aac(6')Ib-cr, aac(3)-IIa, aph(3'')-Ib, aph(6)-Id

Fluoroquinolones qnrB6

Phenicol catB3

Sulphonamide-trimethoprim sul2, dfrA14

ANTIBIOTIC GENES 

β-lactams blaSHV-11, blaOXA-1, blaCTX-M-15, blaOXA-48 

Aminoglycosides aac(6')Ib-cr, aac(3)-IIa, aadA2, aph(3')-Ia

Fluoroquinolones gyrA S83F, D87A, parC S80I, qnrB1

Macrolides mph-A

Phenicol catA1, catB2

Sulphonamide-trimethoprim sul1, dfrA12

KpO3210
(ST405)
KpO3210
(ST405)

Kp_ST11_OXA-48Kp_ST11_OXA-48



11
11

11

11
11

12

11

11

Design of strain-specific assays for rapid typing
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Design of strain-specific assays for rapid typing



Genome

Panseq

Strain-specific sequences

Specific primers and probes

“Unique” sequences

Blast Genbank
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ST11

ST405
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60% ST11
28% ST405
12% other STs (18)
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High resolution typing by SNP analysis

RAPD

VNTR

MLST

Genome





Allele-specific PCR











Carbapenemases are broad spectrum β-
lactamases

Dynamics of Hospital outbreaks with large 
colonized patient populations

Few Klebsiella pneumoniae clones

UTI account for half of the infections by 
carbapenemase-producing Klebsiella 

pneumoniae (>90% of extrahospitalary 
infections)
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5 May 2015 World Hand Hygiene Day


