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Infecclones osteoarticulare€lasificacic

Osteomielitis



Osteomieliti® Grupos de riesgo

Inmunodepresion

Ulceras por
YUl presion
Implantes Dfalisis
Accidentes _ Tecnicas
trafico Cirugia Invasoras

agresiva



Osteomieliti® Etiologia

S. aureus Mas frecuente

Postquiruricas

Bacilos Gram) E?gﬁﬁggmatlcas

Nosocomial
g_uncic’)g J:%ies

: N e diabético

P. aeruginose. Herida quirdrgica
JDVP

S. epidermidis Protesis

. Huesos de cara
Anaerobhios Pie diabético



Waldvogel FA, Vasey H

Osteomyelitis: the past decade
N Engl J Med 1980

NThe high success r at
therapy in most bacterial diseases contrasts
with the substancial failure rate in the treatmen

o f bone | nfecti onso



Osteomieliti® Esterilizacion ose

Acceso defectuoso de antibioticos

Pared rigidgz Pobre irrigacion tisul

Isquemia

Cavidad
Ambiente
Biofilms

pH acido Baja tension

de oxigeno

| Resistencia
Tolerabilidad bateriana

bacteriana S. aureudntracelular
Actividad antimicrobiana reducida

Cierny G, Mader JT. Orthopedics 1984; 744657




Osteomielitis Patocronia

Osteomielitis
cronica

Osteomielitis

aguda
< 15 dias O 15 ¢
(Micronecrosis) (Macronecrosis)
INFECCION INFECCION

ISQUEMIA



Osteomielitis croniceSecuestro




Osteomielitis Tratamiento

Evolucibn Patogenia  Etiologia

Aguda Hematogena Cocos +
Subaguda Contigua Bacilos-
Cronica Isquemica Anaerobios



Osteomielitis Aguda / hematoger

Proceso infeccioso (micronecrosis)

Antibioterapiat Cirugia



Osteomielitis Cronica / contigua / isquen

Infeccion + iIsqguem(anacronecrosis)

Antibioterapia Cirugia



Osteomieliti® Duracion del tratamien

O 04 semanas

- Co—_—

Tiempo revascularizacion oseé4 $£manas

Modelos experimentales

Duracion < 46 semanas mayor recaidas

INorden CW et al. Infect Dis.1986;153; 95D


http://www.ppidonline.com/content/bookcontent.cfm?ID=HC099020
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Osteomielitis pds. aureuskMo Glucopeptidos

Condicion Vancomicina

Via oral 0

[Hueso / suero] 1015%
Biofilms +
Anaerobiosis +

Efectividad <60%UCMIO
Efectos adversos + +

!Graziani AL et al. Antimicrobial Agents Chemother1988; 82:1320
’Sheftel TG et al. Clinical Orthop Rel Res 1985; 1#8, 231

3Wilson APR et al. Journal Antimicrob Chemother 1988;622:201
4Gruneberg RN. Drugs 1997; 54, Suppld®3.29

SDarley ESR et al. J Antimicrob Chemother 2602833

6Soriano A et al. Clin Infect Dis 2008; 42093



Infec implantes por SARMIuevos antibiotico

Daptomicina Linezolid

Actividad bactericida + + + + /0
[Osea / sérica] 90-100%* 60%
Biopeliculas + + + ++ +
Fase vegetativa + + +
Experiencia clinica + + + +
Toxicidad o/ + o/++
Via administracion \Y IV / po

*De fraccion plasmatica libre



Osteomieliti® Nuevos antibioticos SA

Linezolid Daptomicina

StaphylococcuR&M + +
Biopeliculas + +
\Y, + +
Biodisponibilidad 100% 0
[Hueso/suero] 60% ?



Linezolid Osteomielitis

Rayner CR
Aneziokoro CO
Howden BP
Razonable RR
Rao N

S EVIIER =

IRayner CR et al. Infection 2004:B2:8

2Aneziokoro CO et al. J Chemother 2005; 150643

N

22

SHowden BP et al. Clin Infect Dis 2004; 38:521

“Razonable RR et al. Mayo Clin Proc 2004; 7841137

Seguimiento Curacion

(Meses) (%)

6.5 18 (82)

36 11 (55)

4.5 4 (57)

6.5 8 (57)

26 11 (100)

15 22 (76)

24.9 17(68) . .
91 (71)

SRao N et al.Clin Orthp Relat Res 2004; 42T: 67
6Senneville E et al.Clin Ther 2006; 2883.55

®Rao N et al.Diagn Microbiol Infect Dis 2007; 89:17:



DaptomicinaOsteomielitis

\ Seguimiento Curacion
(Meses) (%)

Antony SJ 16 812 16 (100)
~inney MS 7 ? 16 (100)
Holtom PB 25 2 19 (76)
_amp KE 67 2,5 42 (63)
_alani ? 9 3 6 (66)
Rao N(PI 12 813 600) ...
Total 136 105 (77)
IAntony SJ et al. Infect Dis Clin Pract. 2006; #4:144 “Lamp KC et al. Am J Med 2007; 126531.3

2Finney MS et al. Curr Med Res Opin. 2005; 2261923 °Lalani T et al. J Antimicrob Agents 2008; 682177
3Holtom PD et al. Clin Orthop Rel Res 2007;-881:35 °Rao N et al.Clin Orthp Relat Res 2006; 431: 34



Osteomieliti® Tratamiento especi

Bacteria Antibidtico
StaphylococcuSM Cloxacilina
Clindamcina
............................................................................................................................................................. Lmezohd
StaphylococcuRM DARtemicina
\Vancomicina
e i
Ertapenem
SOOI 65%}5'{?55 ................................................................................
P. aeruginosa il

Meropenem



Infecclones osteoarticulare€lasificacic

Artritis septicas






Artritis septica Caracteristica:
oUrgenci a m
Rapida destruccion articular

Diagnaostico y tratamiento precoces






Artritis septica Etiologia por eda

0 =

S. aureus S. aureus S. aureus
Streptococcuspp N. gonorrhoeae BGN
H. influenzadipo b || Streptococcuspp Streptococcuspp
BGN

N. meningitidis

N AN AN v

* Artropatia previa, inmunodepresion, AD




Artritis septica Esterilizacion

Articulacion normal

Antibidtico




Artritis septica Esterilizacion

pPH acido

[Albuminé



Artritis séptica Antibidticos sin Gram o

< 5 anos Amoxicilinaclavulanico
Adulto sin contacto venérec Cloxacilina, clindamicina
Adulto con contacto venéree Ceftriaxona

Amoxclav

Cloxacilina + cefa 32

> 65 afos o inmunodeprimiae Cefepima’ | .
Pipertazo | Aminoglucosido

Imipenem
UDVP Cloxacilinat gentamicina
Gonococia sistemica Ceftriaxona

Antecedente mordedura Amoxicilinaclavulanico



Artritis septica Antibioticos segun tincion Gr

Cocos (+) cadena Amoxicilina o cefuroxima

Cloxacilina, clindamicina

Cocos (+) racimo Line, dapto, vanco

Amoxclav )
Cefa 32
Levo o cipro
Cefepima
Piperazo
Meropeneny

Bacilos ) Aminoglucosidc

Cocos+) Ceftriaxona



Infecclones osteoarticulare€lasificacic

Infecciones de protesis






Infeccion protesisEtiologia

Microorganismo %
Estafilococos coagulasa negativos (ECN)2
S. aureus 22
Streptococcusiridans 9
Streptococcus-hemoliticos 5
Enterococcus !
Bacilos gramnegativos 25
Anaerobios 10

Brause BD.



Infeccion protesid Objetivos tratamiel

Curar infeccion
Eliminar dolor

Restablecer funcidon con minimas secue



Infeccion protesid Tratamientc

1 EStrategia

1 Eleccion del antibiotico



Infeccion protesid Estrategia

Retirada con o sin reimplante

Curacion con mantenimiento

Supresor cronico



Infeccion protesid Estrategia

NoO bien establecido

v
Aflojamiento

v
Tipo de infeccion
v

Microorganismo







oy




Infeccion protesisClasificaciot
Aguda Cronica  Tardia

S. aureus
S. aureus _ .- Streptococcuspp
Streptococcuspp S. epidermidis BGN
BGN S. epidermidis

Mantenimiento Retirada oMantenimiento’



Infeccidon protesid Retirada con reimplar

Retirada protesis  Retirada protesis
Reimplante 1° tiempdrReimplante 2° tiemg

Ab sistemico > 28 dias
Ausencia de clinica

PCR normalizada
Cultivo {)

Ab local
Prétesis cementada
ADb sistemico > 28 dias

OGO/a-standam « 1| AU a0




Chronic infections in hip arthroplasties:
comparing risk of reinfection following one-stage

and two-stage revision: a systematic review
and meta-analysis Lange. J:-et/aClin EpidemioR01:2

Type revision n  'Risk reinfection (%

Onestage 375 13,1 (95% CI-1G%)

Twostage 929 10,4 (95% CI 813,7%)

3additionalreinfections:per 100 reimplanted patients
When perfenming a,oiseage Versus' ivwstage fFevision

36studieseligiblefor inclusion lusing arandomeffectsmodel



Outcome of prosthesis exchange for infected knee
arthroplasty: the effect of treatment approach

A systematic review of the literature
Jamsen E. Et al. Acta Orthopaedica 2009; &

Type revision n ‘Eradication (%)
Onestage 154 /30100
Twostage 926 382-100

31 studies eligible for inclusion  ‘Followup



Infected prosthesdRetention

Author (year) Followup (year) Success n (%)

“SaleRMghir (2010) 5.7 467104 (44)
Cobo (2011) 2 6/7/117 (57)
Gardner (2011) 5 25144 (57)
Westberg (2012) 4 27 138 (71)

SaleRMghirA et al. Arthroplas2010
Cobo J et alClinMicrobiolinfect2011
Gardner J et aClinOrthopRelatRes 2011
WestberdM et al. Act®rthop2012



Treatment Based on the Type of Infected TKA Improves Infection

k|
COlltI'Ol Kim YH et al. Clin Orthop Relat Res 2011; 483977

Retrospectivelyeviewef patientswithinfectedT KAs

Type infection Treatment Infection control, n (%
==11)% Retentioh 30/ 32 (94)

Late chronic EOL 46 / 48 (96)
Acute haematogenoudketentioh 6/9 (86)

Debridement, Replacement PE and antibiot



Inf estafilococica Mantenimiento imple

Duracion de Fracaso P
sintomas
<1 mes 16,6% (4/24

2-6 meses 34,8% (8/23) < 0,05
> 6 meses 69,2% (9/13

Barberan J et al. Am J Med 2006:



Infeccion protesid Tratamiento

1 Eleccion del antibiotico



Infeccion protesisTratamientc
Microorganismo

Implante

Antibiotico Huésped



S. aureu® Concentracion minima inhit

Poblacion bacteriana intracelular
CMBX- | Poblacién bacteriana en biopeliculas

Poblacion bacteriana en fase vegetativ



Infeccion protesid Eleccion del antibid

Actividadn vitro

Modelos experimentales

Experiencia clinica



Infeccion protesid Eleccion del antibid

Actividadn vitro

Moodelos experimentales



Antibiotics- Ratesofdiffusiomhrouglalginate

Diftusion rate (%)°

Drug
1% alginate 2% alginate
Levotloxacin 60.43 £ 2.29 3707 £0.31
Ciprofloxacin 60.30 = 7.02 2407 + 4 45
Gentamicin <14.9 <149
Ceftazidime 80.83 £ 5.69 7547 = 0.06

Ishida H. Antimicrob Agents Chemother 1998; 42:1641




L Inezolich biofilm

Catéter venoso central de poliuretano
S. epidermidiaTCC 35984
Biofilm (4,6 x 20UFC/coupon)

UFC / Tiempo de exposicion
24 h /2 h 168 h 240h 14d

S. fisiologico 2,5x 10

Linezaoli 745 Qi

Curtin J et al. Antimicrob Agents Chemother 2003; 48:3145



L inezolidh biofilm modelo PK in vit

Reduccion bacteriana (L,gg DS)

Antibidtico  “SASM  SARM ECN  GISA

lSinezoli 4 £ 04 S 0% 272026 1 0,4
Q/D 3,2 0,79 0 0 0,% 0,13
Vancomicina  0,A# 0,13 0,& 0,09 0 0
Teicoplanina 0,#0,32 0,6t 0,11 0 0,4 0,3
Ciprofloxacino 6+ 1,5 /+ 1,3 0 0

Gander S et al. J Antimicrob Chemother 2002; 89301



Daptomicin® Implantisssociated infection by MR

B 100

90 , :

80 P<i001

70 '

60

50

al 33%

30

20

10
0

Cure rate (%)

8%

salinel VANI DAPI DAPI RIF | VANI LZD ILVX I DAP IDAP
(15) (20) (30) (12.5) (15) (50) (10) (20) (30),

RIF (12.5) +
John AH et alAntimicrob Agents Chemother 2009; 53:2419




Daptomicin® Rabit PJl by MRSA

TABLE 1. Effects of antibiotic treatment on experimental MRSA
prosthetic knee infection in rabbits

No. of
No. of rabbits Log,o CFU/g abbits Wth
: : daptomycin
Treatment® with sterile of bone S
bone/total (mean = SD) :
strain/no.
infected
None 0/9 593115 2/9
Daptomycin 2/12 4.23 + 1.44° 6/10°
Vancomycin 0/12 4.63 + 1.08° 3/12
‘ Daptomycin + rifampin 11/11 1.47 = ().()4‘{"’ | ‘
Vancomycin + rifampin 6/8 1.50 = 0.127 0727

SalelAMghir A et al. AAC 2011



Infeted prosthesi@ Choice of antibioti

Experiencia clinica



Staphylococcuspp.



Infected prosthesiStaphylococcud Fquinoloné

Author FQ Duration Followup Success
VEED (months) (year) n (%)
“Drancourt (1993) Ofl+Rif 36  >6  9/15(60)
Zimmerli (1998) Cipr+Rif 3-6 > 2 12/12 (100

Cipr 3-6 > 2 6/12 (50)
Barberan (2006) Levo+Rif 39 > 2 21/60 (65)
San Juan (2010) Moxi > 2 >2  15/20(71)

Drancourt M et al. AAC 1993

IRetention Zimmerli W et al. JAMA 199¢
Barberan J et al. AJM 2006

San Juan R et al. AAC 2010



Infected prosthesiStaphylococcud Cotri & Fusi

Author ADb Duration Followup Success
VEED (months) (year) n (%)
Stein (1998) Cotri 69 > 2 17/28 (60)

Drancourt (1997) Fusid+Rif 6-9
Oflo+Rif 6-9

IRetention

>1  11/20 (55)
>1  11/22 (50)

Stein A et al. AAC 1998
DrancouriM et al. JAC 2007



- ON dé DIrotesisS AR

TABLE 2. Multivariate Analysis of Treatment
Failure in Staphylococcus aureus Prosthetic
Joint Infections

Hazard p Value (95%
Variable Ratio confidence interval)
MRSA 9.2 0.0012 (2.40-35.46)
TKA PJI 0.8 0.0100 (1.52-22.19)
Retention of joint hardware 4.2 0.014 (1.33-12.97)

The presence of MBRSA in periprosthetic tissue culture, having a TKA as the site
of infection, and retention of joint hardware were independently associated with

treatment failure; MRSA = methicillin-resistant S. aureus; PJI = prosthelic Joint
Infection

alogado D et a ORR 200/7:468B40




Infected prosthesiStaphylococcus Linezolid

Author Ab Duration Followup Success
VEED (months) (year) n (%)
"Rao (2007)  Line 5 2  16/16 (100
Razonable (2004) Line 5 g | 4/4 (100)

Bassetti (2005) Line 2 1 16/20 (80)
Soriano A (2007) Line+Rif 2 > 1 13/16 (75)
Gomez J (2011) Line+RIif > 2 2 34/49 (69)
Cobo J (2013) Line >1,5 ? 19/25 (86)

Rao N et al. DMID 2007 Soriano A et al. EJCMID 20

Razonable RR et al. MCP 2004G6mez J et al. AAC 2011
Bassetti M et al. JAC 2005 Cobo J et al. DMIDI 2013



Infeccion protesid linezolid
Agudan=24)  Cronican=61)
“Valor Curacién ~Valor Curacién

Rodilla 10 8 (80) 25 15 (60)
Cadera 8 6 (75) 24 13 (54)
ECN RM/SM 11 /- 10 (90,9)-/ 33/2 24 (72,7)/2(1C
SA RM/SM 3/4 1(33)/3(75) 6/2 2(33)/2(100
Duracion media tto 47 (17140) 60 (26800)

Retirada implar
Line / Line + rifam 4/2 4(100)/2(100) 20/6 18 (90)/6 (10t

Retencion implar ].& 13 (72;:
Line / Line + rifam 10/8 6 (60)/7(87,5 20/15 8 (40)/7(46,6

Soriano A et al. Eur J Clin Microbiol Infect Dis 2007



