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INFECCION OSTEOARTICULAR =

* Poco frecuentes

« Complejas

« Asociadas con la formacién de biopeliculas
 Dificil manejo médico-quirurgico

* Necesitan abordaje multidisciplinar

« Diagnostico etiologico — tratamiento antibidtico
« Los objetivos conjuntos del tratamiento son:

 Erradicar la infeccion

* Aliviar el dolor

 Restaurar la funcion articular




INFECCION OSTEOARTICULAR
‘Infeccion asociada a prétesis articular i

Incidencia media (Espana) 3-4% e e
*Factores de riesgo
«Cirugias previas (artroplastia)
*Neoplasia
Edad avanzada, obesidad, diabetes mellitus, tabaquismo, inmunosupresion, etc
*Mortalidad — edad 0,4-1,2% <65 anos y 2-7% >80 anos
*Tratamiento
*Complejo y multidisciplinar
*Desbridamiento agresivo combinado con antibioterapia dirigida (inf. aguda)
*Recambio en uno o en dos tiempos (inf. cronica)
*Tratamiento supresor cronico
*Artrodesis
Amputacion de la extremidad

Ariza J, et al; Executive summary of management of prosthetic joint infections. Clinical practice
guidelines by the Spanish Society of Infectious Diseases and Clinical Microbiology (SEIMC). Enferm
Infecc Microbiol Clin. 2017 Mar;35(3):189-195.
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¢ EtIOIOg I’a Alternative in patients
Recommended therapy allergic to B-lactams
° GrampOSitiVOS 65% (S aureus'y CGP CN) Initial phase of treatment (planktonic bacteria)
Empirical treatment
° BG N ae rObiOS Vancomycin or daptomycin or cloxacillin iv & Vancomycin or daptomycin
+ iv
. . T = f d f f .
(E. coli, P. mirabilis y P. aeruginosa) 5%-10% arncted et e orceiepIme ormeropenemy "
Gram-negative  B-lactam iv ** ' Ciprofloxacin iv
(~200/0) Sequential phase treatment (biofilm-embedded bacteria)
] Gram-negative
* Anaerobios 1-4% bacill |
Treatment of choice
. ] ] ] Ciprofloxacin po
» Infecciones polimicrobianas ~20% (SARM y e -
ernatives withou ucroquinolones
. B-lactam iv % colistin iv or Aztreonam iv % colistin iv
anaerObK)S) B-lactam iv = fosfomycin iv
CMX
° 7% N | ngu nm |C|"OO rgan |Smo Alternatives against multi-drug re.sistant_G!‘ar_'n-negative bacilli _ o
B -lactam (Cl) iv + colistin iv Aztreonam iv (Cl) + colistin
B-lactam (Cl) iv + fosfomycin iv iv

Ariza J, et al; Executive summary of management of prosthetic joint infections. Clinical practice
guidelines by the Spanish Society of Infectious Diseases and Clinical Microbiology (SEIMC). Enferm
Benito et al., 2016; Virginio et al., 2019; Tangden y Giske, 2015. Infecc Microbiol Clin. 2017 Mar;35(3):189-195.



INFECCION OSTEOARTICULAR - PROTESIS ARTICULAR

. BGN MDRT 5,3% (2003 y 2004) al 8,1% (2011 y 2012)

* Preocupacion R carbapenems

13,5% (Fantoni et al. 2019)

E. coli, 2 ->4,3%

P. aeruginosa del 0,7 —1,8%
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TABLE 3 GNB biofilm formation® P
- &
) Percentage biofilm producer (%) o
Biofilm -
formation (Q1 to No e
Strain (n) Q3) (n-fold OD_) Strong Moderate  Weak producer g
A. baumanii (1) 25(1.9t04) 0 1 (100%) 0 0 =
C. freundii (1) 34(1.9t03.9) 0 1 (100%) 0 0 S
C. koseri (1) 1.3(0.7to 1.6) 0 0 1 (100%) 0 =i
E. cloacae (2) 72(5.6t08.4) 2(100%) 0 0 0 i
E. hormaechei (2) 1.7 (0.7t0 3.6) 0 1 (50%) 1(50%) 0
E.coli (8) 21(1.2t03.3) 1(12.5%) 4 (50%) 3(37.5%) 0
K. pneumoniae (7) 49(23t07.4) 4(71.4%) 2(143%) 1(14.3) 0
M. morganii (3) 5.9 (2.1to 13.45) 2 (66.7%) 0 1(33.3%) 0
P. mirabilis (8) 33(22tw05) 2(25%) 5 (62.5%) 1(12.5%) 0
P. vulgaris (1) 1.3(1.1to2.4) 0 0 1 (100%) 0
P. stuartii (1) 2.9 (2.3t04.6) 0 1 (100%) 0 0
P. aeruginosa (7) 10.2 (6.4 to 19.6) 0 0 0
R. ornithinolytica(1)  0.9(0.71t0 1.3) 0 0 0 1(100%)
S. marcescens (3) 26(1.7t05) 1(33.3%) 1(33.3%) 1(33.3%) 0
36(1.8106.8) 19 (41.3%) 16 (34.8%) 10(21.8%) 1(2.1%)
“GNB, Gram-negative bacilli; OD_, cutoff value three standard deviations (SD) above the mean optical density; Q,
quartile.
TABLE 4 Planktonic and biofilm-growing bacteria antimicrobial activity among EB and NFGNB?
EB(18) NFGNB (8)
MIC MBC MBIC MBEC MIC MBC MBIC MBEC
Antimicrobial S R s R s R 5 R s R s R s R 9 R
AMK 33(87%) 5(13%) 21(55%) 17 (45%) 30(79%) B(21%) 0 38 (100%) 6(75%) 2(25%) 6(75%) 2 (25%) 5 (63%) 3(37%) O 8 (100%)
CRO 25(65%) 13(35%) 19(50%) 19 (50%) 20(53%) 18(47%) 0 38 (100%) NT NT NT NT NT NT NT NT
CAZ 26(67%) 12(33%) 21(55%) 17 (45%) 22(58%) 16(42%) 0O 100 (100%) 8(100%) O(0%) (7(88%) 1(12%) 2 (25%) 6(75%) O 100 (100%,;
cip 20(53%) 18 (47%) 17(45%) 21 (55%) 17(45%) 21(55%) 0O 100 (100%) 5(63%) 3(37%) 3(37%) 5 (63%) 5(63%) 3(37%) O 100 (100%);
co 19(50%) 19(50%) 17 (45%) 21 (55%) 13(35%) 25(65%) O0(0%) 100 (100%) 8(100%) O(0%) 7(BB%) 1 (12%) 2 (25%) 6(75%) O(0%) 100 (100%,;
GE 21(55%) 17 (45%) 9(24%) 29 (76%) 20(53%) 18(47%) O0(0%) 100 (100%) 6(75%) 2(25%) 4(50%) 4 (50%) 4 (50%) 4(50%) O(0%) 100 (100%;
MP 36(95%) 2 (5%) 36(95%) 2 (5%) 35(92%) 3(8%) 0(0%) 100 (100%) 6(75%) 2(25%) 6(75%) 2 (25%) 5(63%) 3(37%) 0(0%) 100(100%);

“The table shows planktonic (MIC and minimal bactericidal concentration [MBC]) and biofilm-growing bacteria (minimal biofilm inhibitory concentration [MBIC] and
minimal biofilm eradication concentration [MBEC]) antimicrobial activity among Enterobacteriaceae (EB) and nonfermenting Gram-negative bacilli (NFGNB). AMK,
amikacin; CRO, ceftriaxone; CAZ, ceftazidime; CIP, ciprofloxacin; GE, gentamicin; CO, colistin; MP, meropenem; NT, not tested; R, resistant; S, sensitive.

Macias-Valcayo et al.2022; Benito et al., 2016; Virginio et al., 2019; Tangden y Giske, 2015.




BGN MULTIRRESISTENTES

DEFINICIONES BT e sts
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v' MDR: multirresistente; resistente a algun antibiético de 3 grupos diferentes b
(e.g., aminoglucosidos, cefalosporinas anti-Pseudomonas, carbapenems,
fluoroquinolonas, B-lactamicos + inhibidores B-lactamasa, monobactams y polimixinas)

v' XDR: extensamente resistente; resistente a todos los grupos de antibidticos excepto a

uno o dos de ellos

v DTR: dificil de tratar; resistente a antipseudomaénicos de primera linea

(quinolonas y B-lactamicos clasicos), (IDSA)

v" PDR: panresistente; resistente a todos los (grupos) antibioticos




BGN MULTIRRESISTENTES - Pseudomonas aeruginosa::

TABLE 1 Main genes known to be involved in P. aeruginosa mutational antibiotic resistance

Gene(s)

Resistance mechanism

Antibiotics affected

gyrA
gyrB
parG
parE
pmrA, pmrE, phoQ, cprS, colR, colS
parkR

parS

Quinolone target modification (DNA gyrase)
Quinolone target modification (DNA gyrase)
Quinolone target modification (DNA topoisomerase V)
Quinolone target modification (DNA topoisomerase 1V}
Lipopolysaccharide modification (addition of the 4-amino-4-deoxy-L-arabinose moiety to the lipid A portion)
Lipopolysaccharide modification (addition of the 4-amino-4-deoxy-L-arabinose moiety to the lipid A portion)
OprD downregulation
MexEF-OprN hyperproduction
MexXY hyperproduction
Lipopolysaccharide modification (addition of the 4-amino-4-deoxy-L-arabinose moiety to the lipid A portion)
OprD downregulation
MexEF-OprN hyperproduction
EAE S R

| mexR._nalC._nalD

Fluoroquinclones
Fluoroquinclones
Fluoroquinclones
Fluoroguinclones
Polymyxins
Polymyxins

Imipenam, meropenem
Fluoroquinclones
Flueroquinclones, aminoglycosides, cefepime
Polymyxins

Imipenam, meropenem
Fluoroguinclones

MexAB-Opri hyperproduction

Eluaroquinolonas_aminoglucosides cafepime

Fluoroguinolones, ceftazidime, cefepime, piperacillin-tazobactam, meropenem. ceftazidime-avibactam

nix8
mexS

mexT

cmrA, mvaT, PA3271
mexZ, PAS4T1.1, amgs

MexCD-Oprd hyperproduction
MexEF-OprN hyperproduction
OprD downregulation
MexEF-Opri hyperproduction
OprD downregulation
MexEF-Opri hyperproduction
MexXY hyperproduction

Fluoroquinolones, cefepime

Fluoroquinclones

Imipenam, meropenem

Fluoroquinclones

Imipenam, meropenem

Fluoroguinclones

Fluoroquinolonas, aminoglycosides, cefepime

oprD

ampC

amplD, ampDh2, ampDh3, ampR, dacB, mpl
fisl

OprD perin inactivation

AmpC structural modification

AmpC hyperproduction

B-Lactam target modification (FBP3)

Imipenam, meropenem

Ceftolozane-tazobactam, ceftazidime-avibactam

Ceftazidime, cefepime, piperacillin-tazobactam

Ceftazidime, cefepime, piperacillin-tazobactam, ceftolozane-tazobactam, ceftazidime-avibactam, meropenem

fusA1 Aminoglycoside target modification (elongation factor G) Aminoglycosides
glpT Inactivation of transporter protein GlpT Fosfomycin
rpoB Rifampin target modification, RNA polymerase B-chain Rifampin

Resistencia horizontal

*ESBLs

«Carbapenemasas (MBLs clase B)

*Enzimas modificantes de aminoglicosidos

XDR 17.3% - PDR0.1%

MDR non-XD
88% [

~~_ Non-MDR
73.8%

Figure 2. Distribution of susceptibility profiles among P. aeruginosa
isolates from Spanish hospitals. del Barrio-Tofifio et al. 2019

J. B. Horcajada et al. CMR, 2019
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DEVICE-RELATED
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e 65-80% de todas las infecciones ent,,cu.a,de,,vat,ons - Chronic otitis media, R

chronic sinusitis | e

L] [} Sl nmnaiintenainaaioasieaasarinisioy .:.': : '_/J;-)-"' . H Chronic tOnsiIitis, .....
« Ubicuidad T dental plague,
/ chronic laryngitis

Endocarditis

- Amplio rango de infecciones | e, | QS Wl W st ey

vascular grafts Lung infection in

cystic fibrosis

Peripheral vascular catheters

: PERSISTENCIA ey )
 ERRADICACION EXTREMADAMENTE | e e /;/ --------- L

DIFiCIL | ey S N ) N

i Orthopedic implants
and prosthetic joints

RESISTENCIA A LOS 5 /1
ANTIBIOTICOS Y AL SISTEMA .
INMUNE | :

o
w0
o
o
3
<
o
a‘.
Lebeau et al. Med Sci 2012

ESCMID guideline for the diagnosis and treatment of biofilm infections 2014. Hgiby et al. Clin Microbiol Infect. 2015




BIOFILMS

..........................
-------------------------

PREVENCION TRATAMIENTOANTIBI(’)TICOfjfﬁ;;;-j:_;;;:§;§;§f_§;f;ﬁ;§;§;§;§;§;§;§;§;§;§;§;§;

...........................

Attachment Growth De?;:hment EERG  a

- i

AN MADURACION BIOFILM ADIFICULTAD DE ERRADICACION
RECAMBIO PROTESIS




) _-_-l-_-l-l1.-.1---_-l--l_-l---l.l.I-.l'-i.'I_l'.'.I‘--0.-..-.-.-.--‘....‘ L]

\ e AR e AL AR . - .. -.--I.I-I-I.----- . _®
BIOFILMS =100-1000 VECES MAS RESISTENTES A LOS ANTIBIQTICOS - s

s s E P A s o a m om @ & @ @ & B 8 8 & & & & & & S " "9 LJ
: : .'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.-.'-.-'-'.'-.-'-'p'i'-‘q'c:q'q.q:-:
' B R o o a0 L M I:I' .
- - - ™ -_.-._-_-_-_s_._-_._l*-‘.’-‘--..a‘ .l. -i
JAC 2008 e e e "e s e s e "
ARTICLE OPEN In bili fPs udo . . b' :Il:l:i:i:':i:‘:':.:
Reaction—diffusion theory explains hypoxia and heterogeneous creased mutability of Pseudomonas aeruginosa in biofilms TeTetat TN
growth within microbial biofilms associated with chronic K. Driffield", K. Miller, J. M. Bostock, A. J. O'Neill and L. Chopra* e S il i S P
infections PLoS ONE 2009 .:.:.:.:-:.:.:.:-
Philip S Stewart'?, Tianyu Zhang™, Ruifang Xu'-, Betsey Pitts’, Marshall C Walters'**, Frank Roe'®, Judith Kikhney* LEPTL RTE, S I R SR L
and Annette Moter® . . . . s e e
Role of Mutation in Pseudomonas aeruginosa Biofilm ~.~.~. .~ .".".".°
Hipermutabilidad Development e i
Plosone 2016 Tim C. R. Conibear, Samuel L. Collins, Jeremy S. Webb* 8 T
Diffusion Retardation by Binding of
AAC 2011

Tobramycin in an Alginate Biofilm Model

Bao Cao', Lars Christophersen', Mette Kolpen'?, Peter @strup Jensen', Kim Sneppen’,
Niels Haiby'?, Claus Moser', Thomas Sams**

Dynamics of Mutator and Antibiotic-Resistant Populations in a
Pharmacokinetic/Pharmacodynamic Model of
Pseudomonas aeruginosa Biofilm Treatment’

Mol Microbiol 2008 Maria D. Macia,"* José L. Pérez,' Soeren Molin,> and Antonio Oliver'

Tolerance tothe antmicrobial peptde colstn n Pseudomonas aeruginosa bioflms Is inked to metabolcally > .
active cel, and depends on the pmr and mexAB-oprl genes. Resistencia

P Glmensen 1 arsen e, ThgeetnT ad qu irida

Acrers aso € . Apr. 109, p. 15821560 Vol 53, No. 4
0066 4304D9/S0K00+0 doi-10.1128/AAC. 1368
Copyright © 209, Americas Socicry for Microbiology. All Rights Rescrved.

Azithromycin in Pseudomonas aeruginosa Biofilms: Bactericidal Activity
and Selection of nfxB Mutants’
Xavier Mulet, Maria D. Macid, Ana Mena, Carlos Juan, José L. Pérez, and Antonio Oliver*

Mutacional

Iransferencia ) Bact 2016
horizontal genes Gene Transfer Efficiency in Gonococeal Biofilms: Role of Biofilm Age,
Architecture, and Pilin Antigenic Variation

Resistencia

lolerancia adaptativa

Levels of nutrients and oxygen

' Pseudomonas aeruginosa U Cells di

— Areas of restricted etration . . . . . . .

e cu m"m m::mr ©  inacivating enzymes & Mutators Dynamics and Spatial Distribution of B-Lactamase Expression in
Is U lism . .

A = Effuxpumps & Antibiotic resistant mutants Pseudomonas aeruginosa Biofilms

Niels Bagge,'* Morten Hentzer,? Jens Bo Andersen,? Oana Ciofu,!

RSt SO e soqmbiii oot o et Macia, M.D., Oliver, A. (2022). vol 11. Springer, Cham. Michael Givskov,* and Niels Hoiby'
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Int J Antimicrob Agents 2016

Reinforcement of the bactericidal effect of ciprofloxacin on
Pseudomonas aeruginosa biofilm by hyperbaric oxygen treatment

Mette Kolpen®", Nabi Mousavi?, Thomas Sams*, Thomas Bjarnsholt", Oana Ciofu®,
Claus Moser?, Michael Kiihl¢ ¢, Niels Haiby *°, Peter @strup Jensen®*

m‘;‘t o rdsinaon 2203 Journal of Genetic Engineering
httpss/doi.org/ a1.022. and Biotechnology
RESEARCH Open Access
| -
Bacteriophage as a potential therapy =

to control antibiotic-resistant Pseudomonas
aeruginosa infection through topical application
onto a fuII-thickness wound in a rat model

n Rezk', Abdallah 5. Abdelsattar ', Doa; E\mghby Mona M. Agwa®, Mohai r|'\edAbde\motelab4
Ra G Aly®, Moharmed S. Fayez', Kareern Essam, Bishoy M. Zaki® and Ayman El-Shibiny'™

«d
Aitachment Proliferation Maturation Dispersal
Biofilm components Anti-biofilm strategies
@ Planktonic bacteria & Biofilm bacteria + Antimicrobial therapy ‘ Siderophores
€ extracelular polymeric matrix Y Antivodies {} DNAse

€ Quorum sensing molecules

A% eDNA

g Bactoriophages
& Quorum sensing inhibitors

‘ Dispersal promoters

------------------

OPTIMIZAGION! ms/u Al J‘,b
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CONTINUAB=LACIAMICOS!

COMBINACIONES
DE ANTIBIOTICOS

TERAPIA SECUENCIAL

NUEVOS ANTIBIONICOS

+ TRATAMIENTO CON ANTIBIOTICOS ::-:::+::
EVITAR DESARROLLO DE RESISTENCIA ;f}fff}ff
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BIOFILMS - OPCIONES DE TRATAMIENTO ANTIBIOTICO ACTUALES: ittt
OPIIVIZACION PKYPDONATASIOSISHVIANOPICA)INEUSIONICONTINUAB-LACTAIVIICOS) S S HS5emistseses
In witro pharmacokinetics/ pharmacodynamics of continuous &0 l::
ceftazidime infusion alone and in combination with colistin against i
Pseudomonas aeruginosa biofilm
v' Optimizacion PK/PD antibiéticos en biofilm Joan Gomez-Junyent™, Oscar Murillo™, Heidi H. Yu’, Mohammad AK. Azad’,

v" Considerar indices como:

International Journal of Antimicrobial Agents 44 (2014) 363-366

A T i, Contants lists available at ScienceDirect

v AUC/MBIC ¢ [Cmax]/MBIC ratio

International Journal of Antimicrobial Agents

ELSEVIER journal homepage: http://www.elsevier.com/locate/ijantimicag

v' B-lactamicos: T>CMI 100% — infusiéon continua/extendida?

Short Communication
Successful treatment of extensively drug-resistant Pseudomonas @ .

v' Concentraciones mucho mas altas —» administracion local/tépica?;, aeruginosa osteomyelitis using a colistin- and
tobramycin-impregnated PMMA spacer

Jochen Krajewski*-"-, Stefanie M. Bode-Boger®, Uwe Troger*, Jens Martens-Lobenhoffer©,

v" Modelo bicompartimental — biofilm tercer compartimento?;, o M Ko tiocs T Miteelstadt2, Martin Ruslies? Rainer Idrchner*.
(b) 45+
L] - - L] L] - - JAC.2015 T % qo 1 i
Antibiotic penetration and bacterial killing in a - £ :
. . E S 354
Pseudomonas aeruginosa biofilm model 3
2 3
| o 304
Bao Caol*, Lars Christophersen!, Kim Thomsenl, Majken Senderholm2, Thomas Bjarnsholt!2, | "
Peter @strup Jensen?, Niels Hgiby! and Claus Moserl :‘ 25 : : ; : .

Age of biofilms in beads (days)
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Tolerance to the antimicrobial peptide colistin in
Pseudomonas aeruginosa biofilms is linked to metabolically
active cells, and depends on the pmr and mexAB-oprM genes

+ ciprofloxacin + colistin

+ ciprofloxacin

+ tetracycline + tetracycline + colistin

J Infect Dis 2010
Colistin-Tobramycin Combinations Are Superior
to Monotherapy Concerning the Killing
of Biofilm Pseudomonas aeruginosa

Gloria Herrmann,' Liang Yang,’ Hong Wu,* Zhijun Song,' Hengzhuang Wang,* Niels Haiby," Martina Ulrich,’
Seren Molin,’ Joachim Riethmiiller,” and Gerd Doring’

.Ih‘i‘-‘l'lﬂﬂllﬂ'JIillllll'llllll.'lllI.'I.1I|||i||-|“"'"l
v" Mayor eficacia que monterapia
v’ Efecto sinérgico
v’ Evita resistencia mutacional

CcoL TOB COL+TOB

Journal of _ N
pnemoses I Chemothesapy v ‘Aimento de toxicidad
v"Interacciones
Osteoarticular infection caused by MDR Pseudomonas aeruginosa: the v Aumento coste
benefits of combination therapy with colistin plus g-lactams Seleccion potencial de multirresistencia
Alba Ribera*, Eva Benavent!, Jaime Lora-Tamayo?!, Fe Tubau??, Salvador Pedrero®, o

Xavier Cabo*, Javier Ariza® and Oscar Murillo!
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AAC 2016
Sequential Treatment of Biofilms with Aztreonam and Tobramycin Is
a Novel Strategy for Combating Pseudomonas aeruginosa Chronic D PAOMSA
Respiratory Infections 30,00 1
T 60,00
Estrella Rojo-Molinero,®® Maria D. Macia, " Rosa Rubio,® Bartolomé Moya,*® Gabriel Cabot,*® Carla Lépez-Causapé,®® 2
José L. Pérez,*® Rafael Cantén,”< Antonio Oliver®® :El 40,00 -
g *
E 20,00 *
= 000 - o . i ¥ *
TOB 4 I\]f:IEXA.!g'OPI'M |: \“} 1 lATIﬂ ’ Time‘:days)
nactivation MIC A/T/A T 1A /T
E 146-HSE Control
80,00 1
N E; 60,00 -
11TOB MexAB-OprM £ w0
. ATM Z R
MIC Overexpression HIEIUES | R
=]
0,00 oo
. . , . .. . Time (days)
/ Eficacia terapéutica  Seleccion de mutantes resistentes )
W Control ™ aAT™ TOR B OATA 0 TAT A/T/A T/A/T

El tratamiento secuencial fue superior a las terapias individuales
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NUEVOS ANTIBIOTICOS | SHEH

Nuevas combinaciones de B-lactamicos e inhibidores de B-lactamasas -
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Pseudomonas aeruginosa Ceftolozane-Tazobactam Resistance
e CZ/AV Development Requires Multiple Mutations Leading to Overexpression
and Structural Modification of AmpC
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Gabriel Cabot,” Sebastian Bruchmann,” Xavier Mulet, Laura Zamorano,” Bartolomé Moya,” Carles Juan,” Susanne Haussler,” o
Antonio Oliver® L
o 6
 IM/REL
Joumql Of B. In vitro dynamics of resistance development in PAOMS
J Antimicrob Chemother 2017; 72: 1109-1117 Antimicrobial ' e
Gomis-Font et ol doi10.1093/jac/dkw535 Advance Access publication 10 January 2017 Chemotherapy g
e
(al ST175-1 (oprD Q142*, ampR G154R) (b) ST175-2 (oprD Q142*, ampR G154R, ampC E247K) E
] ._ILI_‘_‘ Potentiation of ceftazidime by avibactam against p-lactam-resistant -
¢ % Pseudomonas aeruginosa in an in vitro infection model g
s E o — $
< =, __T g Sherwin K. B. Sy*, Luning Zhuang?, Marie-Eve Beaudoin?, Philipp Kircher?, =
W i- Maria A. M. Tabosa?, Noely C. T. Cavalcantil, Christian Grunwitz?, Sebastian Pieper, Virna J. Schuck?, E
0s] @---1 Wright W. Nichols? and Hartmut Derendorf* 2
-
R S S S S S S
o) (d) ST111 (oprD mwlllnasyAc‘ dach nt, InsTGGCC, CARB-2) Jnu rnul Of 2 3 4 5 [ 7
H * - Days
1 Antimicrob Chemaother Antlmlcmblu" FIG 1 Dynamics of resistance development to ceftolozane-tazobactam and
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 No exento de desarrollo de resistencia mutacional | & S

« Laresistencia a TL/TZ mediada por mutaciones especificas en el Q loop de AmpC esta
asociada a sensibilidad a los carbapenémicos (IM)

« Basandonos en este mecanismo de resistencia antagénica, TL/TZ - IM podria evitar el
desarrollo de mutantes resistentes a TL/TZ, siendo quizas una estrategia terapéutica
prometedora en biopeliculas XDR de P. aeruginosa

« La combinacioén del carbapenem IM con RL — estable frente a la asociacion de inactivacion de

OprD + sobreexpresion de AmpC
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TABLE 3 Activity of imipenem-relebactam against isogenic XDR clinical isolates that had developed resistance to ceftolozane-tazobactam

MIC (pg/ml)
Isolation date TOL-TZ CAZ-AVI IMP IMI-REL
Patient Isolate ID (day/mo/yr) Sample type MLST (S=4) (5=8) (S=4) (5=4) p-Lactam resistance genotype
1 96-C4 18/7/2016 Bronchial aspirate ST179 4 2 1 0.5 OXA-10
96-H6 31/7/2016 Bronchial aspirate ST179 32 32 8 2 OXA-14, OprD W417X
2 101-E5 7M11/2016 Bronchial aspirate ST175 2 4 8 1 OprD Q142X, AmpR G154R
103-H8 14/12/2016 Bronchial aspirate ST175 >32 =32 1 1 OprD Q142X, AmpR G154R, AmpC E247K
3 2 L104-B7 16/12/2016 Urine ST175 2 a1 OprD Q142X, AmpR G154R
C1 o419 71172016 Blood STI7%=32 32 1 05> OprD Q142X, AmpR 5154
4 106-G2  3/2/2017 Bronchial aspirate 5T175 2 0.5 OprD Q142X, AmpR G154R
107-H1 201272017 Bronchial aspirate ST175 =32 16 1 0.5 OprD Q142X, AmpR G154R, AmpC T96!
5 109-E9 27/3/2017 Sputum ST175 2 4 16 1 OprD Q142X, AmpR G154R
110-G8 7/4/2017 Bronchial aspirate ST175 32 32 1 0.5 OprD Q142X, AmpR G154R, AmpC DelG229-E247
6 109-F7 28/3/2017 Bronchial aspirate 5T235 4 8 16 1 OXA-2, OprD 1bpins
110-G6 19/4/2017 Bronchial aspirate §T235 32 16 2 0.5 OXA-2, OprD 1bplins, AmpC F147L
7 114-G4 207772017 Bloed 5T179 8 8 8 1 OXA-10, OprD WeX
117-C6 3/9/2017 Tracheal aspirate 5T179 32 >32 8 2 OXA-14, mexR 4bpins, mexZ 15bpDel, OprD W6X,
fsl (PBP3) F533L
8 116-A9 21/8/2017 Bronchial aspirate ST175 2 4 8 1 OprD Q142X, AmpR G154R
117-E3 4/9/2017 Tracheal aspirate ST175 =32 8 2 05 OprD Q142X, AmpR G154R, AmpC E247G
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Table 1. Antimicrobial susceptibility and resistance mechanisms of the five pairs of ceftolozone/tazobactam-susceptible/resistant P. oeruginosa clinical isolates studied

MIC (mg/L)®

p-Loctam
Isolate  [solotion Somple Treatment TIC TZP CAZ FEP TIC | CAZFAVT  ATM 1P MEM TOB AME CIp resistance
Patient (] dote type {period) MLST (S<16) (5=16) (5<8) (S=81]|(5<& | (5<8 (5=1) J{5<4)) 5= (5=4) (<8 (505 genotype
1 96-C4  18M07/16 bronchiol MEM, TZC, CAZ, STi79 =512 128 2 iz & 2 16 2 4 8 4 4 OXA-10
ospirate AME [16/07-
96-H&  31/07/16  bronchial 04/08 discom-  ST179 =512 =256 =6 Bia E¥. iz 32 16 32 16 a 4 OXA-14, OprD
ospirate tinuous WH1TH
treatrment)
2 101-E5 07111716  bronchiol TZC+CIP(04/12- 5T175 128 &l 16 16 2 & 16 16 2 32 ] =16 OprD Q142X
ospirate 14112} AmpR G154R
103-HE 1412716  bronchial 5T175 512 32 Bia iz =3z =32 G4 & 16 32 4 =16 OprD Q142X
ospirate AmpR G154R,
3 C2 104-B7 1612716  urine TZC{21A12-31f 5T175 128 &l 16 16 2 & 16 16 a 32 4 =16 OprD 0142,
13} AmpR G154
C1 104-19 0701116 blood 5T175 256 16 =bi 32 =32 iz 16 & L 32 4 =16 OprD 0142,
AmpR G154R,
AmpC T961
[ 106-G2 03/02/17 bronchiol TZC+CST (07/02- 5T175 128 [ 16 16 2 & 16 16 2 32 & =16 OprD Q142%,
ospirate 2202} AmpR G154R
107-H1 20002f17  bronchial 5T175 128 16 B4 16 =32 16 16 & e 32 & =16 OprD Q142X
ospirate AmpR G154R,
AmpC T361
5 109-E9  27M03/17  sputum TZCHCST (3M03-  ST1TS 128 & iz 16 2 & 16 16 a 32 4 =16 OprD Q142X
12104} AmpR G154R
110-GE  07/04/17  bronchial 5T175 256 16 B 16 iz iz 16 2 i 32 ] =16 OprD Q142X
ospirate AmpR G154R,
AmpC DelG229-
E247

TIC, ticarcilling TZP, piperacillinftazobactarn; CAZ, ceftazidirme; FEP, cefepime; TZC, ceftolozaneftazobactam; CAZIAV], ceftazidimelavibactarm; ATM, aztreonarm; [PM, imipenern; MEM,
meropenerm; TOB, tobramycin; AMK, amikacin; CIP, ciprofloxacin; CST, colistin.
SEUCAST breakpoints indicated. Fraile-Ribot, PA. et al., (2020)

EBF (4
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Proporcion: C1 1: 100 C2
Marcaje: C1-cfp y C2-yfp
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- TL/TZ en monoterapia no erradica las biopeliculas de P. aeruginosa XDR == il el e e e e

« TL/TZ en monoterapia conduce a la seleccién y amplificacion de mutantes resistentes
« La alternancia de TL/TZ con IM impide el desarrollo de mutantes resistentes a TL/TZ
« IM/RL es muy estable frente a los mecanismos de resistencia mutacionales mas relevantes a los

betalactamicos de P. aeruginosa

« TL/TZ en alternancia con IM y IM/REL son tratamientos eficaces frente biopeliculas de P. aeruginosa XDR

* Ninguno de los tratamientos consiguio erradicar los biofiims de P. aeruginosa XDR

EBF (4]
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CONCLUSIONES B e e S e R
« Nuevas estrategias terapéuticas, como las secuenciales, resultan prometedoraspara ewtare[

desarrollo de resistencia a los antibidticos en los biofiims de P. aeruginosa
» El tratamiento de las infecciones relacionadas con biopeliculas precisa siempre de estrategias
combinadas y multifocales (erradicacion muy dificil)
* Se necesitan mas conocimientos:
« estrategias terapéuticas que incluyan antibiéticos nuevos (TL/TZ, IM/RL, cefiderocol) en
combinacion/alternancia con antiguos (COL/FOS) sobre biopeliculas

« evaluacion nuevos antibidticos (cefepime/taniborbactam y cefepime/zidebactam) sobre biopeliculas

EBF (4]
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