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• Practice Guidelines for the diagnosis and management of skin and
soft tissue infections.  IDSA GUIDELINES
Stevens DL, Bisno A, Chambers HF et al.
Clinical Infectious Diseases 2005; 41: 1373-1406 ( )

• Managing skin and soft tissue infections: expert panel
recommendations on key decision points.
Eron L, Lipsky BA, Low D et al.
Journal of Antimicrobial Chemotherapy 2003; 52, Suppl S1, i3-i17
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• Practice Guidelines by the Infectious Diseases Society of America
for the treatment of methicillin-resistant Staphylococcus aureus
infections in adults and chilgren. IDSA GUIDELINES
Liu C, Bayer A, Cosgrove SE et al.
Clinical Infectious Diseases 2011; 52: 1-38

• Diagnosis and management of skin and soft tissue infections (SSTI):
a literature review and Consensus Statement on behalf of the
Italian Society of Infectious Diseases and International Society of
Chemotherapy.
Esposito S, Bassetti M, Borre S, Bouza E, Dryden M, Gould IM et al.
Journal of Chemotherapy 2011; 5: 251-62.

    

• Guidelines for UK practice for the diagnosis and management of methicillin-
resistant S.aureus (MRSA) infections presenting in the community.
Nathwani D, Morgan M, Masterton R, Dryden M ET AL on behalf of the
British Society for Antimicrobial  Chemotherapy Working Party on
Community-onset MRSA Infections
Journal of Antimicrobial Chemotherapy 2008; 61: 976–994

• Guidelines (2008) for the prophylaxis and treatment of methicillin-resistant
Staphylococcus aureus (MRSA) infections in the United Kingdom
Gould FK, Brindle R, Chadwick P et al on behalf of the MRSA Working Party
of the British Society for Antimicrobial Chemotherapy
Journal of Antimicrobial Chemotherapy 2009; 63: 849–861
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• Guidelines on the management of cellulitis in adults.
Fulton R et al. Clinical Resource Efficiency Support Team (CREST)
www.crestni.org.uk

• Guidance on the diagnosis and management of PVL-associated S.aureus
infections (PVL-SA) in England.
Health Protection Agency, November 2008

• Skin and soft tissue infection: the new Surgical Infection Society Guidelines
Surgical Infections 2011; 12(3): 179-84

Evidence Grading System

Strength of recommendation
• A Good evidence to support a recommendation for or against use
• B Moderate evidence to support a recommendation for or against use
• C Poor evidence to support a recommendation

Quality of evidence
• I Evidence from >1 properly randomized, controlled trial
• II Evidence from >1 well-designed clinical trial, without randomization; from

cohort or case-controlled analytic studies (preferably from > 1 center); from
multiple time-series; or from dramatic results from uncontrolled experiments

• III Evidence from opinions of respected authorities; based on clinical
experience, descriptive studies, or reports of expert committees.

Source: The periodic health examination. Canadian Task Force on the Periodic Health Examination. Health
Canada, 1979. Adapted and reproduced with the permission of the Minister of Public Works and Government
Services, Canada, 2009

 (grading)  IDSA

  -3

J Chemotherapy 2011

http://www.crestni.org.uk/
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Journal of Antimicrobial Chemotherapy 2009; 63: 849–861
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1.
2.
3.
4.

)

, , 
, ), )

:: S.pyogenesS.pyogenes (90 %)(90 %)±± S.aureusS.aureus
((  =  ) =  )

, , , , , , 
:: S.aureusS.aureus . . ,B,B))

    
 CACA--MRSAMRSA

::
S.pyogenesS.pyogenes

: , Gram  / 
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:  –
-  V  ( )

: ) -1)

: )
 /  1000 mg x 2-3

 500-1000x4
’ 

 300-600 mg x 3

Stevens DL , IDSA Guidelines, CID 2005
Espositi S, Italian & ISC Guidelines, J Chemotherapy 2011
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:  , :  , 
, : , , : , --3)3)

: : 

 -- ::
-- --2)2)
--  150 150 mg x 1mg x 1  3  3 --1)1)
--  500 500 mg x 1mg x 1  3  3 --2)2)

 1 1

 58 ,  58 , 
.. ,  ,  

, , 

 24 24  40 4000 C ,C ,
    

,,
 (  85 % ) (  85 % )
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. , 2009

:

1.

2.  C   G
3. SSA
4. MRSA  (CA-MRSA)
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: C,G,B)
Staphylococcus aureus < 10 %

: , )
, , 

: , , , ,
, /

)

Calor, rubor, tumor, dolor
, 1



11

. , 2009

:
,

,

(<5 %), , ,

: : )

(« » ) .
;

1.

2.

3.  / 
4.

5.
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 p.os /iv (  – IDSA 2005 ( A-III )
V 1,5 ui x 4 po 10-14 , 

G 2-3 ui x4 / iv ( , )

  p.os/iv ( )  - talian – CS 2011 ( -3)
:  / ,

, ,
 ( , )

 (  2007)

 –  (iv):
 /  ,  / .
, 

:  --  25-30 % -  40%

 -

  

     – ,

 –  (iv): ( , -3)

,

  

 MRSA:

 ––
IDSA 2005, KEEIDSA 2005, KEE  2007 2007

(>2 / )
 > 6 ( 12-18 )

- GG 2,42,4--3,63,6 uiui imim / 21/ 21 
-- VV 1,51,5 uiui x 2x 2 popo
-- (;)(;) 505000mg xmg x 1 ( )1 ( ) ––  ; ;

:  (1966-97) 
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 72  72 

EE
, , 

..

 5 5

 38 3800 CC 
..

 13000 13000  78 %), 78 %),  110 110,, CRP x 10CRP x 10 
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::  ( , ,  ( , , 
), , ,), , 

, , , , ,, , , , ,
, ,, , piercing, IVDU,piercing, IVDU, 

 Gram (+)  (79 %)
--  C,G,B)C,G,B)

StaphylococcusStaphylococcus aureusaureus )) ––

, , 

Gram (Gram (--):): , ,, , PasteurellaPasteurella multocidamultocida
P.aeruginosaP.aeruginosa ,,  AcinetobacterAcinetobacter sppspp

::

, , ,, , ,
, , ,, , ,

/ / 

:  (20 (20--50 %),50 %),
, , 

 , , , , , ,

:: --
--  (+) 5 (+) 5--40 % ( , )40 % ( , )
--  (+) 2 (+) 2--4 %4 %
-- CT, MRI:CT, MRI: 

::
--
-- --

--           --
--                               --
--                          --
--
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;

1.
2.
3.
4. RSA

5.

CommunityCommunity--associated MRSAassociated MRSA
(CA(CA--MRSA)MRSA)

MRSA
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CACA--MRSA:MRSA:   CDCCDC
((Centers for Disease Control ,Centers for Disease Control ,

 MRSAMRSA 

 48  48 
..

MRSAMRSA

, , 

..
    

www.cdc.gov/mrsa/diagnosis

AA  MRSAMRSA 

: , ,: , , MSMMSM
, , , ,  –– ,,

IVDU, HIV,IVDU, HIV, , , 

 (37 %),  (37 %), 

 ( 5 ( 5 C’s )C’s )::
--  –– ContactingContacting
--  –– CrowdingCrowding
--  –– Contaminated itemsContaminated items
--  –– Compromised skin integrityCompromised skin integrity
--  –– CleaninglessCleaningless

Gorwitz RJ, Pediatr Infect Dis J 2008; 27:1-7

AA  MRSAMRSA 

::
--  PFTs:PFTs:  USA 300, USA 400, T80USA 300, USA 400, T80
--  SCCSCC mecmec type IVtype IV--V (V (  –– )
--  ( (leukocidinleukocidin)) PantonPanton--Valentine PVLValentine PVL

CACA--MRSA 98 %, CAMRSA 98 %, CA--MSSA 42 %, HAMSSA 42 %, HA--MRSAMRSA 

--

::
,, TMP/SMX,TMP/SMX, , , , , 

, , , , , , 
, , 

Gorwitz RJ, Pediatr Infect Dis J 2008; 27:1-7

http://www.cdc.gov/mrsa/diagnosis
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Staphylococcus aureus was isolated in 88 (30. 8%) of 286 adult
patients suffering from various skin and soft-tissue infections
examined in the outpatient department of a 650 bed tertiary-care
hospital of Athens, Greece between January 2006 and December2007.

Twenty-seven (30.7%) of the S. aureus infections were
caused by methicillin-resistant S. aureus (MRSA).

All MRSA isolates were also resistant to tetracycline, fucidic acid and
kanamycin,but were sensitive to gentamicin and tobramycin, as well as to
cotrimoxazole, chloramphenicol, quinolones, clindamycin and erythromycin

 D-test  SSTIs :

1.1. MRSAMRSA  
2.2. MRSAMRSA      
3.3. MRSAMRSA      
4.4.

AA  MRSAMRSA –– KK

: > 50 %   / : > 50 %   / 

 ––

(( ))

EE

::
 ––

 ––
 ––  shockshock
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The Two Different Types of MRSA
Differences between Community- and

Health Care- Associated MRSA
HA-MRSA CA-MRSA

SCCmecA
PFGE

Types I, II and III
USA 100

Types IV and V
USA 300

Risk factors Yes No
Toxins Rare Common (i.e. Panton

Valentine)
Type of
infection

Bloodstream infection
Pneumonia

Soft-tissue infections (77%)a

Wound infections (10%)
Bacteremia (3%)
Necrotizing pneumonia (2%)

Resistance De-facto Multidrug-
resistant strains

Limited to -lactams and
erythromycin

CA-MRSA: an emerging threat. The Lancet 2005

aabscess 59%, cellulitis 42%,  folliculitinitis 7%, impetigo 3%
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CACA--MRSAMRSA;;

1.1.

2.2.

3.3.

4.4.

5.5.

( 
)
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  (   )

  ( )  ( )

-- (  )

 CACA--MRSAMRSA 

 CACA--MRSA:MRSA:

-- --

--

:  5:  5 –– 10  ( )10  ( )

-- ))
 RxRx  CACA--MRSAMRSA ( A( A--III & Italian/ISC)III & Italian/ISC)

Liu C, Bayer A. IDSA,  Clin Infect Dis 2011
Nathwani D et al, Guidelines for UK practice  J Antimicrob Chemother 2008
Pelroth I,  Arch Intern Med 2008

  ( )  ( )
::

--   :  : ( ( -- , , --3 )3 )

-- 11 grgr xx 2  2  500500 --10001000 mg x 3mg x 3

500500 mg xmg x 4  4  

300300 –– 600 mg x 3600 mg x 3 ( ( --  ) )

 ( (TMP/SMX)TMP/SMX) 11--2 DS x 22 DS x 2 ( ( --  ) )

100100 mg x 2mg x 2  100100 mg x 2mg x 2 ( ( --  ) )

600600 mg x 2mg x 2 ( ( --  ) )

--  Gram(+):Gram(+):  , , 

( ( RSA)RSA) ( Italian/ISC )( Italian/ISC )

--   -- (( , ), )
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 ( )  ( ) 
--

 MRSA KOINOTHTAMRSA KOINOTHTA ..

RSARSA ((CACA--MRSAMRSA)  5)  5 -- 1010
 ( (

) :) : (A(A--II)II)

300300--600600 mg xmg  x 33 (A(A--II)II)
-- 160160--320/800320/800--16001600 mg xmg x 22 (A(A--II)II)

100100 mg xmg  x 22 (A(A--II)II) 100100 mg xmg  x 22 (A(A--II)II)

 (A(A--II)II) 600600 mg xmg x 2 ( 2 ( 
 ) )

100100 mg xmg  x 22 + + 300300 mg xmg  x 22
500500 mg xmg  x 33 ++ 300300 mg xmg  x 22

RSARSA ::
 CACA--MRSAMRSA , , 

, , , , , , , , 
, ,  ( )., ,  ( ).

Liu C, Bayer A. IDSA,  Clin Infect Dis 2011
Nathwani D et al, Guidelines for UK practice  J AC 2008

(C-3, UK)

EE
ComlicatedComlicated SSTISSTI -- cSSTIcSSTI

// 

75cm75cm22

. . 
IDSA , CID 2011
FDA  2009  1998
Surgical Inf Society Guidelines 2011
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 ( , , ) ( , , )

HIVHIV 
 MRSAMRSA

,,
, , 

,  ,   MRSAMRSA
 > 15 > 15--20 % ).20 % ).

Liu C,  IDSA,  Clin Infect Dis 2011
Daum RS,  NEJM 2007

 7 7-- 14 14  (( ))
):):

1515--2020 mgmg//kg xkg x 22--33 -- ))
1010 mgmg//kg xkg x 11 -- ))

600600 mg xmg x 22 -- )) ) ) 
44--66 mgmg//kg xkg x 11 -- ))
1010 mgmg//kg xkg x 11 -- ))
600600 mg xmg x 33 -- ))

Liu C, IDSA,  Clin Infect Dis 2011
Nathwani D et al, Guidelines for UK practice  J Antimicrob Chemother 2008
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1.1. AeromonasAeromonas hydrophilahydrophila

2.2. VibrioVibrio vulnificusvulnificus

3.3. HelicobacterHelicobacter cinaedicinaedi

4.4. CryptococcusCryptococcus neoformansneoformans

5.5. ErysipelothrixErysipelothrix rhusiopathiaerhusiopathiae

 -- ( A( A--III & Italian/ISC)III & Italian/ISC)

  Pasteurella multocida
Capnocytophaga carnimosus

,
Bacteroides, Fusobacterium
Prevotella spp, Porphyromonas

 – (;)
 ( 1)

, P/SMX,
 ,  ) +

)
  Strept. nginosus, S.aureus

Eikenella corrodens
Fusobacterium ,Prevotella spp,
Porphyromonas spp

iv
/ 

3)
: 

Vibrio vulnificus  +

Aeromonas hydrophila
 +

Erysipelothrix rhusiopathiae  iv 

 (< 5 ) 
   ( 3)

 :  – )
 ( )
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,,
( ( --  ): ):

--
--
--
-- ))
--
-- , , 
--
--  ( (

, , ), , )
--

-- 2 2  SSTIsSSTIs
--
--  6  6 

 ( (expert opinion, IDSA, CID 2011)expert opinion, IDSA, CID 2011)

,  MRSA 
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 12  5 12  5--10 10 (( CC--III )III ) ±±
ToTo  ( )  5 ( )  5--14 14 (( CC--III )III )

 ( 1  ( 1  –– 55 mlml 
~ 4 )  15~ 4 )  15 min x 2min x 2  2/  3 ) 2/  3 ) (( CC--III )III )

, :, : ( ( -- ))
-- TMP/SMXTMP/SMX  ++   5 5--10 10 (( CC--III )III )
-- ++   5 5--10 10 (( CC--III )III )

( ( -- ))
( ( -- )) (( CC--III )III )

    

, , 
    ( ( -- ))

;;
    

SSTIsSSTIs

 ( , , ( , ,
););

IDSA, CID 2011

 ( )  ( ) 

--
--  MeleneyMeleney
--  ( . ) ( . )
--
--

--
--  (  (  ––  shock )shock )

 (  ( 
 ) )
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, , , , , , , , , , 

--
MucorMucor,, RhizopusRhizopus,, AbsidiaAbsidia

““  ““

--

-- PseudomonasPseudomonas aeruginosaaeruginosa

PseudomonasPseudomonas aeruginosaaeruginosa
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IDSA GUIDELINES, CID 2005

ecrotizingecrotizing softsoft--tissue infectionstissue infections –– NSTIs)NSTIs)

, , , , , , , , , , 
, CPK, CPK  CRP,CRP, >14000>14000

Na < 135Na < 135 mmolmmol/l,/l,  > 30 > 30 mg/dlmg/dl

::
--
--
--
-- , , 
--  (  ) (  )
-- , , 

Surgical Infection Society Guidelines 2011 ( 1-C )
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, , ,
 –

: , , , , ,
IVDU

:  (90%) 
, 

, , , , 
 ( )

 –  (  Fournier )
, , 

  (90 %)
 + 

acteroides spp,

,

 48-96 
:  –

 -

 –

 ( , C, G )

 6-48 
:

 50 %  shock

: , ,  (  60 %)

 ( ) – CT-MRI (  – )
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 /  / (1(1--C)C)
AA  NSTINSTI (1(1--C)C)
CT / MRICT / MRI (1(1--B)B)

OO  & .  & . ( ( --3,13,1--C)C)
 24  24 (1(1--C)C)

GramGram ( ( --3, 13, 1--C)C)
(1(1--C)C)

, , (2(2--C)C)

Surgical Infection Society Guidelines 2011
Italian/ISC Guidelines 2011

 ( ) ( )
Surgical Infection Society Guidelines 2011Surgical Infection Society Guidelines 2011 -- Italian/ISCItalian/ISC GuidelinesGuidelines 20112011

::
 /  +  +  /  +  + --3)3)

:  +  / :  +  / 
 /  +  /  /  +  / 

:   / :   / (2(2--C)C)

 MRSA:MRSA: , , , , 

: :     --3)3)
/  //  / (1(1--C)C)
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--  ( (GABHS)GABHS)

 ( ) +  ( ) ( ) +  ( )
, , , , , , 

iviv 
 RCTsRCTs –– ( ( --2)2)

  --  GG  (+) (+)

 S.aureusS.aureus:: 
, , , , , , 

Surgical Infection Society Guidelines 2011 - Italian/ISC Guidelines 2011

, , 
:: ClostridiumClostridium perfrigensperfrigens (80(80--95 %)95 %)-- C.septicumC.septicum ((CaCa ),), C.novyiC.novyi

, ,, ,
, , ,, , , IVDUIVDU

:: , , , , 
 6 6--72 72 

, , 
, , , , , , , , 

, ,  DICDIC

:: GramGram : Gram (+): Gram (+) , , :: 
 (+) 15 % (+) 15 %

,, CT, MRI:CT, MRI: 
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Surgical Infection Society Guidelines 2011Surgical Infection Society Guidelines 2011 -- Italian/ISCItalian/ISC GuidelinesGuidelines 20112011

, , , ,, , , ,
, , 

  iviv ( ( --3)3)
 GG 33--5 5  uiui x 6 +x 6 + 600600--900900mg x 3mg x 3

 (;):  (;): 
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–– KATATAKATATA
ationalational Pressure Ulcer Advisory PanelPressure Ulcer Advisory Panel –– www.npuap.orgwww.npuap.org

European Pressure Ulcer Advisory PanelEuropean Pressure Ulcer Advisory Panel –– www.epuap.org  Dec 2009www.epuap.org  Dec 2009

OO : ,: ,
, , 

1.  1.  
2.  2.  
3.  3.  
4.  , , 4.  , , 

--
--  ( ) ( )

ansalansal C,C,  IntInt JJ DermatolDermatol 20052005

lack J,lack J, DermatolDermatol NursNurs 20072007

–– KATATAKATATA
ationalational Pressure Ulcer Advisory PanelPressure Ulcer Advisory Panel –– www.npuap.orgwww.npuap.org

European Pressure Ulcer Advisory PanelEuropean Pressure Ulcer Advisory Panel –– www.epuap.orgwww.epuap.org

1.  1.  
2.  2.  
3.  3.  
4.4. , , , , 

11 22

33 44

((biofilmbiofilm))
                          87 %                          87 %

                              13 %                              13 %

PeptoniphilusPeptoniphilus sppspp 38 %38 %
SerratiaSerratia sppspp 19 %19 %
PeptococcusPeptococcus nigerniger 11 %11 %
StreptococcusStreptococcus sppspp 10 %10 %

PseudomonasPseudomonas sppspp
ProteusProteus sppspp
E.coliE.coli
EnterobacterEnterobacter sppspp
AcinetobacterAcinetobacter

Dowd SE, Microbiol 2008

Pyrosequencing
DGGE
Full ribosome shotgun
sequencing

http://www.npuap.org/
http://www.npuap.org/
http://www.epuap.org/
http://www.epuap.org/
http://www.npuap.org/
http://www.npuap.org/
http://www.epuap.org/
http://www.epuap.org/
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Cananagh P, Lancet  2005

, 

ANTIMETANTIMET

 ( (gold standard)gold standard)

 ( (VAC) ?VAC) ?
 ( (  RTC)RTC)

Reddy M,  JAMA 2006Reddy M,  JAMA 2006

UbbikUbbik DT, Br JDT, Br J SurgSurg 20082008

Grey JE,  BMJ 2008Grey JE,  BMJ 2008

FDA  ucm190658FDA  ucm190658 htmhtm,  2009,  2009

CanacianCanacian Agency for Drugs andAgency for Drugs and
Technologies in Health 2010Technologies in Health 2010( Italian/ISC)

 ( (iv,iv, p.osp.os))  Gram (+), (Gram (+), (--),), 
--

--  ( ( --  /  / --
, ), )

 ( , , ) +  /  ( , , ) +  / 

 +  /  +  / 

 MRSA:MRSA: , , ,, , ,

( A-III & Italian/ISC 2011)
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(evidence based medicin)

29/1/2013

;

;

 (GUIDELINES) 
(CONSENSUS).

GUIDELINES OR CONSENSUS ?

GUIDELINES FOR  and JOINT INFECTIONS

?
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•
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•

 : :
1.1. llll
2.2. llllll
3.3. ll

 c 
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:
1. S.aureu
2. S .epidemidis
3. P aerugin sa
4. N.gonorrhoeae
5.

Gram (+)

(90%)

Gram (-)

Staphylococcus
aureus (44%)
Streptococcus
pyogenes
Streptococcus
pneumoniae

Neisseria
gonorrhoeae
Neisseria
meningitidis
Pseudomonas
aeruginosa

)
 Gram (-)

Mycobacterium
tuberculosis
Brucella spp.
Streptobacillus
moniliformis

:  (45%),  (15%),
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1. >3000/mm
2. >20000/mm
3. >50000/mm
4. >100000/mm
5.

:
>50.000/mm3  65%) .

 Gram : 71%  Gram
(+).

: : 
<50% :  >90%.

.

: 
: 

).
•CT & MRI: 

:
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 gram
  

• gram+ *
 MSSA

•

•  :3-4 
)

*  , 

•  :
 20% 

•

 35 

 .

1.
2.
3.
4.
5.
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Staphylococcus aureus 50-70 %, 

Coagulase negative staphylococci 30-50%, 

Gram (-) . Escherichia coli) 25%, 

Pseudomonas aeruginosa 50%, 
. ),

 IV 
Salmonella sp. 20%, 

Streptococcus pneumoniae 20%, 

5% , 

.

Salmonella spp, Streptococcus pneumoniae

HIV (+) artonella henselae, Bartonella quintana

Pasteurella multocida, Eikenella corrodens

Aspergillus spp, Candida albicans,
Mycobacterium spp

, Brucella melitensis, Coxiella burnetti, Coccidioides
immitis,
Blastomyces dermatitidis

 IV Staphylococcus aureus, Pseudomonas
aeruginosa,Serratia marcescens, Eikenella spp,
Candida spp, Mycobacterium tuberculosis

) (   

). , CRP, .

) :

 50% 

.

) 

(FNA) .
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  2     

.

• : > 6   
.

• : . 
S.aureus.

ll

   87%
 93%

Evidence based -ll

.  >5-10 -
 2

 43-84%,  93- 97%).
-
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  -

1.

2. U/S.

3. CT-scan

4. MRI

• :  
   7 

. • U/S: 
 .

• CT-scan:. .        RI
, , )

•MRI: . E  95%,  88. 

:

:
 –

 ( 99M TC – MDP ) 
100 % - 20 %

50 -70 %

1

( Ga 67)

-111, HMPAO )

 ( 99m Tc-anti-NCA 90,
99m Tc Sulesomab, Leukoscan )

     
( 99m Tc- ciprofloxacin, Infecton)

 18F
( PET Scan )

 >90 %  -  50-95 %
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-

•  0 : 
  

•      > 2 
• ) 

• 1. 

).
•  MRSA :

MRSA

•  2 :
 ±
 ±

 peros
  + 

         + 
     + 

 +  ( )

IDSA GUIDELINES, CID February 2011

-ll
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•
• (2 g/24  IV)

•
• (2 g/8  IV)

• *
• (400 mg/12  IV)

(1 g/12  IV)

/

(4.5 g/6  IV)

/ 
(5.2 g/6-8  IV)

(400 mg/12  IV)

• 2. :

.
• 3.  I.V. : 

.

(C-lll)

• : 4-6 
• :  6 

MRSA  8 ), 3 ,
 6 , 

 (
). 

:  (  3
.),  (  6

)  per os .
IDSA GUIDELINES, CID February 2011
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 ( )

National Center for Health Statistics. http://www.cdc.gov

pe
r 1

0,
00

0 
po

pu
la

tio
n

Implanted knee prosthesis80
70

60
50
40

30
20
10

0

Women
Men

:
                                                                                          0,3 -2,4 %

                                                                                       0,6 -2 %
 ( , revisions) 2-20%

Edwards JR, Am j Infect Control 2009

Courtesy Prof Malizos

http://www.cdc.gov/
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 ( biofilm )

Costerton W, et al J Clin Invest 112:1466,2003

•

•

•  ( quorum –sensing )

•  (  – slime) 

•  ( )

 1000 

 -

Biofilms

3 days1 day1 min 3 h 12 h

Illustration by Keith Kasnot, Scientific American 2001

 70  1.5 
 .  10

1.
2.  (delayed)
3. (late)
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(early)

 2 – 4 (3 )

S.aureus
Streptococcus spp
(Gram

,
Coagulase negative
Staphylococci )

 / 
( , , 

), 

(delayed)

 4  – 2 

Coagulase negative
Staphylococci,,
Propionibacterium spp,

S.aureus

, 
,  ,

,  <30%, 
, 

(late)
> 2 

Streptococcus spp
S.aureus
Gram

,

, 

, ,

• Coagulase negative Staphylococci (CNS) 20-43%
• Staphylococcus aureus 12-25%
• 10-19%
• Gram- 3-11%
• Streptococcus spp 8-10%
• P.acnes (TJA  17%)   2-10%
• Enterococcus spp 3-7%
• Candida sp, Brucella sp, Mycobacterium sp, P.acnes *
•                                                  8-19%

• *  anti-TNF  RA
Propionibacterium acnes

Widmer A.F, Clin Infect Dis 2001;33:94-106

. . : , , 2009

:  16:  16

1, 1, 1, 1, 1, 1,1, 1, 1, 1, 1, 1,
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intraoperative tissues

orthopedic device

bone tissue

synovial fluid

blood

(n=177)

No pathogen

others

M.tuberculosis

Brucella spp

Fungi

Enterococci

Klebsiella spp

E.cloacae

P.aeruginosa

CoNS

S aureus

063063
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1. MRI +CRP
2. RI
3.
4. CRP
5.  3  4

 -

lll )
 :

 :  CRP(A lll)

 MRI-PET scan –scaning  lll)
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 % %

1700/mm3

65%

Gram 26-40 100

45-100 97

AA  --

•

•  (> 7 !)

Del Pozo J, NEJM 2009

  staphylococcus aureus?
– swab to the bone?.

 MRSA, VRE

attheus P, BMJ 2009
Brause B, Mandell’s Principles and Practice of Infectious Diseases 2010
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1. , ll
2. . -lll
3. ll
4. 

 2 
   (s aureus

5. 2 - ll )

cid 2013;1:1-25

.

H

3 - 6

)

merican Academy of Orthopaedic Surgeons. The diagnosis of periprosthetic joint
infections of the hip and knee, guideline and evidence report, 2010. www.aaos.org

http://www.aaos.org/
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 3 

0 3,4 %

1 13,3 %

2 20,4 %

3 94,8 – 99,6 %

tkins BL, J Clin Microb 1998

Sonication for removal of biofilm bacteria
Vortex, 30 s Sonication, 5 min, 40 kHzRemoved

implants

Sonicate

Standard
method

3 tissue
biopsies)

Tissue

May 2005 -
February 2007

Trampuz A et al. NEJM 2007; 357: 654
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EFFECT OF PREOPERATIVE ANTIBIOTICSEFFECT OF PREOPERATIVE ANTIBIOTICS
ON CULTURE SENSITIVITYON CULTURE SENSITIVITY

Trampuz A,
NEJM 2007

lll
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CID 2013;56:1      immerli W, Trampuz A, NEJM 2004
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•

:
 +

•

immerli W, Trampuz A, NEJM 2004

 2007 28  3  7 3-6 

IDSA 2011 < 2  14 3-6 

2009 < 28  7 

 2010 < 15 ? 6 
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:

Rifampin-resistant staphylococci
Small-colony variants
Quinolone-resistant Gram-negative bacilli
Enterococci
Nutritionally variant (defective) streptococci
(Abiotrophia and Granulicatella)
Fungi

immerli W, Trampuz A, NEJM 2004

 ( )

• s aureus:
2-4  iv 

•    :3
 6 

CID 2013;56:1

 ( )

s aureus
• 4-6  iv

-

•    :3
 6 

CID 2013;56:1
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)

)

Onset of
infection 2–4 weeks

i.v.
8–10 weeks

p.o.

Explantation and implantation

Explantation Implantation

6 weeks
i.v.

Zimmerli W et al. N Engl J Med 2004 2009 Borens O et al. Rev Med Suisse

Explantation Implantation

(2 weeks)

“Biofilm
treatment”

(with rifampin)

“Osteomyelitis
treatment” (no

rifampin)

Italian guidelines
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Diagnosis and Management of Prosthetic Joint Infection:
Clinical Practice Guidelines by the Infectious Diseases Society of America

Diagnosis and Management of Prosthetic Joint Infection • CID 2013:56 (1 January) •

)

•  2 :
 ±
 ±
  + 

         + 
     + 

 +  ( )

IDSA GUIDELINES, CID February 2011
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.
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.
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.
 33-80%

1  >4
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IDSA GUIDELINES, CID February 2011 – ITALIAN GUIDELINES 2009


