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INTRODUCCION
¢ Lainfeccion es un problema asociado a la cirugia de
implantes que, aunque puede ser minimizado, 2
posiblemente no puede ser completamente eliminado.

*  Laimportancia de dichas infecciones es grande en
términos de morbimortalidad, realizacion de nuevas
cirugias, incremento del gasto, estancias prolongadas,
etc.
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INTRODUCCION

La investigacion en infecciones asociadas a biomateriales
incluye varios campos esenciales

+ Patogenia
+ Diagnostico

+ lratamiento

+ Prevencion
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PATOGENIA
La formacién de un biofilm y la capacidad de supervivencia

intracelular en los tejidos vecinos son los factores patogénicos
principales de la IP e influyen en el manejo de los pacientes.

Se han estudiado los biofilms producidos
por multiples microorganismos (e
incluso biofilms mixtos) de cara a
establecer sus caracteristicas de
desarrollo, sensibilidad antimicrobiana,
clonalidad, etc.

(3 iling port
A\ Sampling ports with

luer lock faucets

Se han evaluado diversas estrategias de
tratamiento antibiofilm basadas en
sustancias conocidas y en otras alternativas.
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An example of a
culture-based
protocol for
the diagnosis of PJI
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DIAGNOSTICO

Esteban ], Gomez-Barrena E, Cordero J, Martin-de-
Hijas NZ, Kinnari T], Fernandez-Roblas. Evaluation
Of Quantitative Cultures From Sonicated Retrieved
Orthopaedic Implants In The Diagnosis Of
Orthopaedic Infection. Journal of Clinical
Microbiology. 2008. 46 (2): 488-492. Journal Impact
Factor: 3.945. Q| (Microbiology 18/91).
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Table 2. Molecular techniques used in prosthetic

joint infections.

Commercial PCR

Other techniques

Future techniques

DGGE: D i gel horesis; MALDI: Matrix-assisted |aser

9 9!

desorption/ionization; RT: Reverse transcription.

Diagnostic test
16S rDNA + sequencing

Specific

Multiplex PCR

RT-PCR

Multiplex PCR
16S rDNA + hybridization

FISH

Pyrosequencing

Ibis

Microcalorimetry
MALDI-TOF
Microarrays

DGGE

PCR

Esteban, Sorli, Alertorn-Geli et al. Expert Rev Mol Diagn 2014.14:83-96
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CLINICAL ARTICLE

in the Routine Setting

Alvaro Aufén, MD, PhD'? 3, Ismael Coifman, MD', Antonio Blanco, MD™’, Joaquin Garcia Cafiete, MD’,

Rail Parrén-Cambero, MD'?, Jaime Esteban, MD, PhD**

Usefulness of a Multiplex PCR Assay
for the Diagnosis of Prosthetic Joint Infections

DIAGNOSTICO

Esteban |, Gomez-Barrena E. An update about molecular
biology techniques to detect orthopaedic implant-related
infections. EFORT Open Reviews. 2021. Feb 1;6(2):93-
100.Journal Impact Factor (2019): 4.618.
Q| (Orthopaedics12/82).

Article

Genomic Analysis of Cutibacterium acnes Strains Isolated from
Prosthetic Joint Infections
Llanos Salar-Vidal »*, Yvonne Achermann 23(, John-Jairo Aguilera-Correa !, Anja Poehlein *0,

Jaime Esteban 10, Holger Briiggemann 5() and on behalf of the ESCMID Study Group for Implant-Associated
Infections (ESGIAD
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DIAGNOSTICO

- - - o [] Coagulase-negative
30 =piultidrug-resistant organisms, p=0.008 staphylococci
28 ewelethicillin-resistant Staphylococcus aureus; p=0.183 % B Staphylococcus
aureus
26 seiultidrug-resistant aerobic GNB; p=0.032 60 [ Streptococci
24 I ] ™ Enterococci
22 50 | Enterobacteriaceae
20 Non-fermenti
_ W Non-fermenting
18 40 N Gram-negative bacilli
16 il [l Anaerobic bacteria
30 1 .
14 [ Fungi

12 20

1: I_Illlﬂr ML ikl [l

Early postoperative Acute haematogenous Late chronic infections Positive intraoperative
infections infections cultures

% Multidrug-resistant Organisms Involved in 2288
Culture-positive Prosthectic Joint Infections

o N & O ®

2003-2004 2005-2006 2007-2008 2009-2010 2011-2012

Years 9 . 7 o . ’
Estudios multicéntricos sobre etiologia de
Fig. 2. Trends in the multidrug-resistant organisms involved in prosthetic joint in- . . s 7 e
fections. GNB indicates Gram-negative bacilli. p values indicate p for trend from la InfeCC|on PrOteSICEl

20032004 to 2011-2012.
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Enfermedades Infecciosas y
Microbiologia Clinica

www.elsevier.es/eimc

ELSEVIER

Consensus statement
Executive summary of management of prosthetic joint infections.

Clinical practice guidelines by the Spanish Society of Infectious
Diseases and Clinical Microbiology (SEIMC)
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Short- versus long-duration levofloxacin plus rifampicin for acute
staphylococcal prosthetic joint infection managed with implant
retention: a randomised clinical trial
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Clinical Infectious Diseases
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- UHMWPE-Vitamin E

- Hace varios anos se propuso la adicién de Vitamina E al UHMWPE
para disminuir la oxidacion y el desgaste.

- Pero esta adicion tiene efecto en la adherencia bacteriana,
dependiendo de la especie e incluso de la cepa.

6] d‘os
pue® 0055 cep?®
\0% “a\ jza¥ as 0
debe“ 059\° S
ye n
GRgeS»  JXANSS

J Mater Sci: Mater Med (2011) 22:1701-1706
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- Los recubrimientos de sol-gel hibrido PREVENCION
organo-inorganico MAPTMS-TMOS
disminuyen la actividad antimicrobiana.

3-methacryloxypropyltrimetrimethoxysilane

AMPTMS
. P Son capaces de ser cargados con
HiCc=G= &-o- (CH3)2 s- 0-CH, AF AL
antibioticos.
cm3
Sa reus 15981
Tetramethyl orthosilicate
Figure 2. Micrographs of live (green) Tmos §
and dead (red) bacteria adhered of S. / & o
aureus 15981 on Ti45 (a-b) and on o\s’o\ £’ I Recubrimiento SOI-gel
MAPTMS-TMOS sol-gel coating (c-d). No” \ :
p - - capaz de ser usado sobre
Sepdemdsnccssssa . . .
. distintos materiales
) 12 ; Patent
£, I ; g P201730628
i .
Aguilera-Correa JJ et al. 24§ : e T
th annual meeting 0 & “,’: 1Arccason
EORS 2016 (M43 b £ o8
€ g § ot |
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FIGURE 7 | Porcontage of biofim grows S. apidarmicis ATCC 35084 (A), 5. aurous 15081 (B), and E. coll ATCC 2522 (C) on different
typas of coatings: P2, A5 and AS0. *p 0.01, ***p-valuo < 0.001 for Wikcoxon test batween biofim growth on e control and on coatings
loaded with MOX. **5.value < 0.001 &
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A New Antibiotic-Loaded Sol-Gel
Can Prevent Bacterial Prosthetic
Joint Infection: From in vitro Studies
to an in vivo Model

John Jairo Agullera-Correa'™", Amaya Garcla-Casas’, Aranzazu Medlero’,

David Romera', Francisca Mulero’, Irene Cuevas-Lopez*, Antonia Jiménez-Morales*
and Jalme Esteban'*

LogCFUem®) >

Py

. materials

Article

A New Antibiotic-Loaded Sol-Gel can Prevent
Bacterial Intravenous Catheter-Related Infections

John Jairo Aguilera-Correa '*, Rosa Vidal-Laso 2, Rafael Alfredo Carias-Calix 3, Beatriz Toirac %,

Amaya Garcia-Casas 4, Diego Velasco-Rodriguez %, Pilar LI Sillero ?,
Antonia Jiménez-Morales 3 and Jaime Esteban '
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Modelos experimentales
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. |ncorporacién de Plata J Biomed Mater Res A. 2012 Jun;100(6):1521-8 PREVENCION

8
- 7
za

5

- Islas de Plata 2 r el

g 3 0CuMnO
82 L
®

1 —

0

SA SE

Silver islands dispersion at the surface of
Ag;CuMnO, amorphous thin films annealed in air

eseenones ----
- Modificacion superficial
incorporando plata

20" Annual Meeting of EORS

Media del% de superfide aibierta

Media del % de superfide cublerta

20™ Annual Meeting of EORS
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- Incorporacién de fluor + modificaciones _‘ PREVENCION
nanoestructurales mediante anodizacion. 4

c 3 NP NT
e - --

J Biomed Mater Res A. 2012 Jul;100(7):1696-705
J Biomed Mater Res A. 2015 Jun;103(6):1985-90

Modificacion superficial
incorporando fluor u

= modificando la
35
; - 30 nanoestructura
Colloids Surf B Bicinterfaces. 2013 May 1;105:106-12. =25
g 1
Mean overall biofilm accumulation by different g 15 su PerﬁCIaI
microorganisms = [Gm]  em—[Vm]
8 . 05
T 4 Uso potencial como o7 ————
3 transporte de farmacos c It Pharm. 2015 Aug 15:492(1-2)207-12
§ 5 : on capacidad osteo- “
11 , integradora, anti- I o
SE SA EC PA CA|SE SA EC PA CA|SE SA EC PA CA|SE SA EC PA CA adherenteyantibiofilm i‘: ::
J Mater Sci Mater Med. 2017 Jan;28(1):8 " Tl
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Staphylococcus aureus Prosthetic Joint Infection Is Prevented by a

>
*
:

. Fluorine- and Phosphorus-Doped Nanostructured Ti-6Al-4V Alloy PREVENCION
EN _:[_ Y Loaded With Gentamicin and Vancomycin
g, .
L Alvaro Auion®," Jaime Esteban © .* Antonio L. Doadrio,” Macarena Boiza-Sanchez,* Av.muzu Mediero O

2 B Diego Eguibar-Blizquez,® lu\e Cordero- -Ampuero,” Ana Conde ), Maria-Angeles Arenas (2

.

o

Juan-José de-Damborenea®,* john J. Aguilera-Correa®

o, dCFU/cm’)
- v s @

Urine Aluminum Concentration as a Possible Implant Biomarker of
Pseudomonas aeruginosa Infection Using a Fluorine- and
Phosphorus-Doped Ti-6Al-4V Alloy with Osseointegration Capacity

John-Jairo Agullera Correa,*'® Alvaro AummT Macarena Boua Sanchez," Ignacio Mahillo- Fernandez,!
Aranzazu Mediero,” Dlego Eguibar- Blazquez,” Ana Conde,” Maria- Angelec Arenas,’
Juan-José de-Damborenea,? José Cordero-Ampuero,” and Jaime Esteban’

Modelos
experimentales de
infeccion protésica
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Ceramicas PREVENCION

- Compuestos de 6xidos metalicos. Presentan propiedades
diferentes en cuanto a la adherencia bacteriana.

Philos Trans A Math Phys Eng Sci. 2012 Mar 28;370(1963):1400-21

J Biomed Mater Res A. 2009 Apr;89(1):215-23
Int J Antimicrob Agents. 2012 Sep;40(3):252-6

Las ceramicas mesoporosas pueden usarse como reemplazo de
hueso, moldes (scaffolds) y vehiculo de farmacos.

. Nanocomposite Ag-YSZ (Yttria Stabilized Zirconia)

-== r. 1

&

5

{
, R [
J Mater Sci Mater Med. 2016 Jan;27(1):6
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Nanoparticulas

NUEVAS ALTERNATIVAS
@ nanomaterials f;’d\D\P}l
Review
Inorganic and Polymeric Nanoparticles for Human Viral and
Bacterial Infections Prevention and Treatment
John Jairo Aguilera-Correa 1*, Jaime Esteban 2 and Maria Vallet-Regi '**&
Nanoparticle
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CM damage
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Impact of the antibiotic-cargo from MSNs on gram-positive and

gram-negative bacterial biofilms NUEVAS ALTERNATIVAS
Anna Aguilar-Colomer *b Montserrat Colilla™"®, Isabel Izquierdo-Barba bl
Carla Jiménez-Jiménez “°, Ignacio Mahillo “, Jaime Esteban ‘" ', Maria Vallet-Regi "

Microporous and Mesoporous Materials 311 (2021) 110681

S.aureus Biofilm

':su-w-wx
i i
i i

c- 08 2 6 24 30 48 T2 %
" e

Fig. 2. TEM images of pristine MSNs before and after 9 days being soaked in
PBS under physiological conditions.

The results demonstrate that MSNs are biocompatible and versatile
nanocarriers able to load and release diverse antibiotic-cargoes with
positive and prolonged antibiofilm effect, which opens up promising L
expectations to locally treat chronic bone infection. The preliminary in hirs Y RN LY ] L X
vitro studies to assess the colloidal stability of MSNs in physiological "

conditions support the formation of a protein corona on the nano-

particles surface. Such protein coverage could compromise the effi-

ciency and biological outcome of the nanoparticles in vivo and therefore

much research effort is still needed in the path from bench to bedside.
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- Elempleo de distintos tipos de nanoparticulas NUEVAS ALTERNATIVAS
permitiria realizar un tratamiento individualizado de
cada caso.

Log,o(CFU/g+1)
P

H

Estudios con
nanoparticulas
funcionalizadas

Scheme 1. Mesoporous silica nanoparticles (green) loaded with moxifloxacin (yel-
low) () and coated with Arabic gum (purple) plus colistin (blue).

Contents lists available at ScienceDirect

Acta Biomaterialia

journal www.elsevier.

Full length article
Arabic gum plus colistin coated moxifloxacin-loaded nanoparticles for
the treatment of bone infection caused by Escherichia coli

JJ. Aguilera-Correa®™', M. Gisbert-Garzaran*<', A. Mediero?, R.A. Carias-Calix®,
C. Jiménez-Jiménez <, J. Esteban®", M. Vallet-Regi*<*
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NUEVAS ALTERNATIVAS
El uso de virus bacteridfagos para destruir las
Bacteriéfagos bacterias seria una herramienta potencialmente muy
util para tratar infecciones por microorganismos
multirresistentes.

SIPHOVIRUS:

MYOVIRUS
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(Diagnostico etiologico)

/0"9
Microbiologia ‘?,’ 9
! (97

%

Cirugia Plastica

Medicina Preventiva

Traumatologia
y Ortopedia
Enfermedades Infecciosas (Tratamiento quirdrgico)
(Tratamiento antibiético)

Enfermeria
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LOGROS OBTENIDOS

| 14 Publicaciones en revistas con Fl.

-Mas de 200 comunicaciones a congresos nacionales e internacionales

|4 tesis doctorales (y 6 mas en desarrollo)

* 2 premios a la mejor comunicacion en el congreso SEIMC

| premio al mejor poster en el congreso EBJIS

| grupo CIBER para el estudio multidisciplinar de infecciones
asociadas a implantes y dispositivos.

|8 proyectos de investigacion competitiva

4 ensayos para validacion clinica de técnicas diagnosticas moleculares
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“El secreto para llegar es muy
sencillo; se reduce a dos palabras:
trabajo y perseverancia.”
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