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1976 1985 1995 2001
tienamicina imipenem meropenem ertapenem doripenem
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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
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Rise of the Carbapenemases

1976 1985 1995 2001 2005
tienamicina Imipenem meropenem ertapenem doripenem

I -

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



Most carbapenemases hydrolize
MOST [-lactams



Antibiogram of an OXA-48 producing Klebsiella pneumoniae

Ampicilina Cotrimoxazol

Piperacilina Ciprofloxacino
Amoxicilina/Clavulanico Gentamicina
Piperacilina/Tazobactam Tobramicina

Cefalotina Amikacina S 3-5% R
Cefuroxima Colistina S 12.5% R
Cefoxitina Fosfomicina S 48% R
Cefotaxima Tigeciclina S 33%R
Ceftazidima

Cefepime

Aztreonam

Ertapenem

Imipenem

Meropenem

Doripenem




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
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Carbapenemase-producing enterobacteria in Spain, 2009-2012
J. Oteo, Centro Nacional de Microbiologia
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doi:10.1093/jac/dks364 Advance Access publication 7 October 2012 ChemOtherqpy

Infections caused by OXA-48-producing Klebsiella pneumoniae
in a tertiary hospital in Spain in the setting of a prolonged,
hospital-wide outbreak

José Ramon Pano-Pardo!?* Guillermo Ruiz-Carrascoso?, Carolina Navarro-San Franciscol?, Rosa Gomez-Gil3,
Marta Mora-Rillo!2, Maria Pilar Romero-Gomez3, Natalia Fernandez-Romero?, Julio Garcia-Rodriguez3,
Veronica Pérez-Blanco®*, Francisco Moreno-Ramos® and Jests Mingorance?
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New cases

In clinical samples (%)

More frequent samples

Mortality (%)
Age (Mean + SD)

OXA-48 in HULP

2011 2012 2013 2014
105 185 407 410
65 (62) 80 (43) 96 (23) 56 (14)
Rectal 38% Rectal 56% Rectal 76% Rectal 86%
Urine 21% Urine 17% Urine 13% Urine 7.5%
Blood 12% Blood 11% Blood 2%  Blood 2%
28% 22% 21% 16%
71+15 62 + 25 705 73115




2014

448 OXA-48 producing enterobacteria

|

410 related to healthcare in HULP

/ \

354 colonization 56 infections
29 infections 31 (55%) UTI

y

16 (55%) UTI



OXA-48 in clinical samples

Urine
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Respiratory —
samples ——

Blood



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

Days from hospital discharge to clinical isolation
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Clonality of K. pneumoniae OXA-48

Diversilab v34
PC

P Sample ID Strain Location  Date Received
Analysis Report #205

1 2 1013404 OXA48 GOIC 20110310 | 1 1]
2 2 11124148 OXA48 G10C 20120104 | 1 I}
3 6 11025006 OXA48 GO7C 2011.0526 11 1 I}
4 3 10156500 OXA48 HB 20110228 il 111
5 5 11124264 OXA48 G13C 20120203 IR EEE]
- 5 11121015 OXA48 AP 20120210 IR R
7 11 11122044 OXA48 MO4E 2012.02.01 1l ] |
8 11 11081904 OXA48 MO4E 20120113 1] ] |
9 11 1108193 OXA48 GO3IR 2012.0302 | |
10 |y 12022320 OXA48 MO4E 20120302 | |
1 1] 1202245 OXA48 V05 2012.02.24 | |
12 11 11082523 OXA48 GUSS, G13(2012-02.07 | |
13 11 12011503 OXA48 IVDS 20120217 | |
" 4 11022902 OXA48 GO4C 20110420 || B R

15 7 11095508 OXA48 GUSS 20110928 I

16 1 12022507 OXA48 GO7C 20120301

17 1 11124643 OXA48 GO7C 201202-22
18 1 12022562 OXA48 GO7C 20120306
19 1 12022465 OXA48 GO3C 20120215

20 1 12022464 OXA48 GO03C 201202-15
21 1 12012292 OXA48 MO08C 2012-02-24
22 1 12010325 OXA48 GOSD, MO4E 201202-16

23 1 12013472 OXA48 GO1R 20120301 ‘ I

24 8 11005383 OXA48 GO3D 20110627

11124122 OXA48 G13C 2012-01-11 I

b
o

6 70 TS m0 8 W0 W 100
% Similarity
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JournalsASMorg

Journal of Bacteriology p. 6981

December 2012 Volume 194 Number 24

Genome Sequence of OXA-48 Carbapenemase-Producing Klebsiella

pneumoniae KpO3210

Jan-Jaap Wesselink,® Elena Lépez—Camacho,b Santiago de la Pena,® Ricardo Ramos-Ruiz,“ Guillermo Ruiz-Carrascoso,?
Silvia Lusa-Bernal,® Victor M. Fernandez-Soria,” Rosa Gomez-Gil,? Paulino Gomez-Puertas,? and Jesis MingoranceP

BiomoHnformatics, 5.1, Campus Universidad Auténoma de Madrid, Madrid, Spain® Servicio de Microbiclogia, Hospital Universitario La Paz, [diPAZ, Madrid, Spain®; Parque
Cientifico de Madrid, Campus Universidad Autdnoma de Madrid, Madrid, Spain™; and Centro de Biologia Molecular Severo Ochoa (CSIC-UAM), Campus Universidad

Auténoma de Madrid, Madrid, Spain®

Cromosome
Plasmid 1
POXA-48
Plasmid 3
Plasmid 4

5.8 Mb
230 Kb
62 Kb
34 Kb
4 Kb

5278 genes
222 genes
79 genes
44 genes

4 genes
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KpO3210
(ST405)

ANTIBIOTIC

GENES

B-lactams

blagy.76, blargm, blagka.1, Blacrx .15, Blaoxa-4s

Aminoglycosides

aac(6')Ib-cr, aac(3)-lla, aph(3")-1b, aph(6)-1d

Fluoroquinolones qnrB6

Phenicol catB3

Sulphonamide-trimethoprim sul2 dfrAl4
Kp ST11 OXA-48 : GENES

B-lactams blag,y.11, blagya-1 Blacrx.m-15 Plaoxa-as

Aminoglycosides aac(6")lb-cr, aac(3)-lla, aadA2 aph(3")-la

Fluoroquinolones gyrAS83F, D8/7A, parCS80l1, gnrB1

Macrolides mphA
Phenicol catAl catB2
Sulphonamide-trimethoprim sull, dfrAl2




Design of strain-specific assays for rapid typing

Diversilabv3 4
PC

P Sample ID Strain Location Date Received
Analysis Report #205
; 1 2 10158404 OXA48 GO1C 20110310 | | |
{z 2 11124148 OXA48 G10C 20120104 | I
3 5 11025006 OXA48 GO7C 20110526 | ] B
—-%-—-4 3 10156500 OXA48 HB 20110228 | |1}
: 5 5 11124264 OXA48 G13C 2012.02.03 i 11 | 1
: - 5 11121015 OXA48 AP 201202-10 il 11 | | |
': 7 11 11122044 OXA48 MO4E 2012.02.01 1] ] |
f 8 11 11081904 OXA48 MO4E 20120113 | |
E 9 11 11081093 OXA48 GO3R 20120302 | |
E 10 1y 12022320 OXA48 MO4E 2012.0302 | |
: 1 1]  120224% OXA48 IVOS 20120224 | |
E 12 11 11082523 OXA48 GUSS, G13(2012-02-07 | |
i 13 11 12011503 OXA48 IVOS 20120217 1Rk
14 a 11022902 OXA48 GO4C 2011-04-20 BNl ]1 |} |
: 15 7 11096508 OXA48 GUSS 20110928 | [
E 16 1 12022507 OXA48 GO7C 20120301 11111
‘: 17 1 11124643 OXA48 GO7C 20120222 11111
E 18 1 12022562 OXA48 GO7C 2012-0306 11111
: 19 1 12022465 OXA48 GO3C 20120215 111111
E 20 1 12022464 OXA48 GO3C 2012-02-15 11111
E 21 1 12012292 OXA48 MOSC 2012-02-24 11111
E 22 1 12010325 OXA48 GOSD, MO4E 2012.02-16 TR
E 23 1 12013472 OXA48 GO1R 20120301 | 11 1
S NV 8 11005383 OXA48 GO3D 20110627 | |
] 25 1p 11124122 OXA48 G13C 2012.01-11 |
:

O 70 7T ®0 O S0 W 100
% Similarity



specific assays for rapid typing

Design of strain

Date Received

ain Location
o = "




Genome

J

Panseq

J

“Unique” sequences

J

Blast Genbank

[

Strain-specific sequences

J

Specific primers and probes

ST405 ST

Amplification Plots
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ST405

ST11

2010

2011

2012

2013

2014

4 5 6 7| 8 91011 12|

1 2[ 3/ 4 5 6 7/ 8 91011 12|

1 2[ 3/ 4 5 6 7/ 8 91011 12|

AP
wo1
W02
Wo03
W04
W05
W06
wo7
Wo08
W09
W10
w11
w12
W13
W14
W15
W16
w17
w18
w19
W20
w21
w22
w23
W24

1 2[ 3/ 4 5 6 7/ 8 91011 12|

1/ 2[ 3[4 5 6 7] 8] 910 11 12|

4 5 6 7 8 91011 12

123456789101112!23456789101112

123456 78 9101112

123456 7 8 9101112

2010

2011

2012

2013

2014

2 5 6] 7] 8] 910 11]12

T 2 3 456 7 8 91011112

1 23 4 5 6 7] 89101112

AP
wo1
w02
W03
wo4
W05
W06
wWo7
w08
W09
W10
w11
w12
w13
wi4
W15
W16
w17
w18
w19
W20
w21
w22
w23
w24

4 5 6 7 8 91011 12]

1 2 3456 7 89101112[1 2 3 4 5 6 7 8 9101112

1 2 3 4 56 7 8 910[11[12

1 2 345 6 7 8 9101112

12345678 9101112

12345678 9101112




High resolution typing by SNP analysis

Genome
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Allele-specific PCR

3’-fixed Primer

) 3
A
JITTTT
3 5’
Outer Primer
3'-fixed Primer T X
5’ 3/
1
C

JIIIIIIII
3 5

Outer Primer
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Carbapenemases are broad spectrum [3-
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

SAVE LIVES

Safety B
Starts

e

2% World Health SAVE LIVES
4% ¥ Organization Clean Your Hands




