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Evidence-based guidelines for the management of patients with methicillin-resistant Staphylococcus aureus
(MRSA) infections were prepared by an Expert Panel of the Infectious Diseases Society of America (IDSA). The
guidelines are intended for use by health care providers who care for adult and pediatric patients with MRSA
infections. The guidelines discuss the management of a variety of clinical syndromes associated with MRSA
disease, including skin and soft tissue infections (SSTI), bacteremia and endocarditis, pneumonia, bone and
joint infections, and central nervous system (CNS) infections. Recommendations are provided regarding
vancomycin dosing and monitoring, management of infections due to MRSA strains with reduced susceptibility

to vancomycin, and vancomycin treatment failures.
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Deri yumusak doku infeksiyonlari
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Antibiyotik tedavisi

Agir klinik tablo

Sellulit veya flebite hizh ilerleyis
Sistemik hastalik belirtilerinin varligi
Altta yatan hastalik

Uc yaslar

Drenajin zor oldugu bolge

Onceki insizyon/drenajda basarisizlik

Alll



Deri yumusak doku infeksiyonlari

Sellulit

. .'f..' il

Purulan Nonpurulan



Piiriilan DYDI

Diger streptokok
%4

B-Hemolitik streptoko
%3

Moran NEJM 2006; 355: 666-74



TK-MRSA Klonlarinin Dagilimi
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Purulan sellulit - TK-MRSA (All)

v' TMP-SMX 2x1 (160 mg, TMP)
v' Doksisiklin 2x100 mg

v Klindamisin 3X300-450 mg

v' Linezolid 2x600 mg

Tedavi suresi 5-10 gun



Nonpurulan sellulit - B-hemolitik streptokok (All)

v Sefaleksin 4x500 mg
v Dikloksasilin 4x500 mg
v' Klindamisin* 3X300-450 mg
v Linezolid* 2x600 mg

Jeng et al Medicine 2010; 89:217-26
Elliott et al Pediatrics 2009; 123:€959-66



Komplike deri yumusak doku infeksiyonlari




Komplike Deri ve Yumusak Doku Infeksiyonlari

v" Vankomisin 2-3x15-20 mg/kg, IV Al
v" Linezolid 2x600 mg, PO/IV Al
v' Daptomisin 4 mg/kg/glin, IV Al
v' Telavansin 10 mg/kg/gun, IV Al
v Klindamisin 3x600 mg, PO/IV Alll

* Tigesiklinin komplike DYDI’da mortalite orani yiiksek

* Seftarolin de kullanilabilir



MRSA Pnomonisi

v" Vankomisin 2-3x15-20 mg/kg, IV All
v Linezolid 2x600 mg, PO/IV All
v Klindamisin 3x600 mg, IV Bl

Jung Crit Care Med 2010




Vankomisin-Linezolid Karsilastiriimasi
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v" Daptomisin kullanilmamalidir (hematojen olarak
gelisen septik pulmoner embolide kullanilabilir)

v' Ciddi TKP’de ampirik tedavi MRSA’yi1 icermelidir
*  Yogun bakim gereksinimi
* Nekrotizan veya kaviter infiltratlar
« Ampiyem

v Tedavi suresi 7-21 giin

Rehm JAC 2008;62:1413-21
Silverman JID 2005; 191:2149-52



MRSA Bakteriyemi ve Endokarditi

v" Vankomisin 2-3x15-20 mg/kg, IV All
v Daptomisin 6 mg/kg/gun, IV Al

Rifampisin veya gentamisin eklenmesi ??
(Tedavi basarisi, bakteriyemi suresi, ates suresi,
mortalite acisindan fark yok, toksisite yuksek)
Fowler NEJM 2006;355:653-65

Cosgrove S CID 2009;48:713-21
Riedel D AAC 2008;52:2463-7



236 hasta, randomize kontrollu calisma
Daptomisin X vankomisin veya nafsilin + gentamisin
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v Enfeksiyon kaynagi belirlenip, miimkiinse
ortadan kaldiriimali (All)

v Ik pozitif kan kiiltiirlinden sonra 2-4 giin daha

kan kulturleri alinmali (All)

v" Tum bakteriyemili hastalara ekokardiyografi
yapilmali (TEE daha ustun) (All)



v Cerrahi tedavi
>10 mm vejetasyon
>1 septik emboli
ciddi valvuler yetmezlik
valvuler perforasyon
dekompanze kalp yetmezligi
perivalvuler/miyokardiyal apse

yeni gelisen kalp blogu



v
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Tedavi suresi

Endokardit

Implante protez

Komplike olmayan bakteriyemide en az 2 hafta

Komplike bakteriyemide 4-6 hafta

2-4 gunde kan kultur pozitifligi

72 saatte klinigin duzelmemesi

Metastatik infeksiyon varligi

Fowler NEJM 2006;355:653-65
Cosgrove CID 2008;46:5386-93



Vankomisin

v' 8-12 saatte bir 15-20 mg/kg, her doz 2 g’

asmamah (Blll)
v Klinigi agir olanlarda 25-30 mg/kg yukleme (ClIII)
(2 saat infuzyon, premedikasyon)

v Aralikh doz uygulamasi (All)



Vankomisin

v' Serum pik diizeyi izlemi onerilmiyor (Bll)

v Ciddi infeksiyonlarda (bakteriyemi, endokardit,
osteomiyelit, komplike DYDI) hedeflenen bazal diizey

15-20 ng/ml (4. veya 5. dozda) (Bll)

v Normal bébrek fonksiyonu olan, obez olmayan DYDI’da
12 saatte bir 1g uygulama yeterli, bazal serum duzeyi

izlemi onerilmez (Bll)

Weigelt AAC 2005; 49:2260-6
Stryjewski CID 2008;46:1683-93
Lipsky JAC 2005;55:240-5



Vankomisin bazal degerlerinin yuksek olmasi

EAA/MIK daha yiiksek

Klinik ve mikrobiyolojik yanit daha iyi

v
v
v Direncli bakteri (hVISA) seleksiyonunu onler
v Toksisite riski yuksek

v

Daha fazla klinik calisma gerekli

Charles CID 2004;38:448-51
Jeffres Chest 2006; 130:947-55
Lodise AAC 2008;52:3315-20
Maor JID 2009;199:619-24
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Vankomisin MIK degeri

v" Vankomisin MIK <2 pg/ml ise;
- Klinik ve mikrobiyolojik yanit acisindan yakin izlem

- Debridman ve infeksiyon odaginin kaldirilmasina
ragmen yanitsizlik varsa MiK degeri ne olursa olsun

antibiyotik degistirilmeli (Alll)

v Vankomisin MIK >2 pg/ml (VISA, VRSA) diger
antibiyotikler kullaniimah (Alll)

Charles CID 2004:38:448-51 Lodise AAC 2008;52:3315-20
Jeffres Chest 2006; 130:947-55 Maor JID 2009:199:619-24



Vancomycn Minimum Inhibitory Concentration and
Outcome n Patients With Staphylococcus aureus Bacteremia:
Pearl or Pellet?

Thomas L. Holland and Vance G. Fowler Jr
Department of Medicing, Division of Infectious Diseases, Duke University Medical Center, Durbam, North Caraoling

(See the article by Holmes et al, on pages 340-7.)

JID 2011; 204: 329-31
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Studies that have shown a worse outcome with higher vancomycin MIC
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All MBESA infections
MBESA bacteremia

MASA from any site

MASA bacteremia in

hemodialysis patients

MRASA bacteremia
MRSA bacteremia
MRASA bacteremia
MRSA bacteremia
MRSA nosocomial
pPReumonia

MRBSA bacteremia

MBSA bacteremia

MRSA nosocomial
pReumonia

MEBSA bacteremia

Retrospective cohort
Prospective cohort
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Retrospective
case-control study
Retrospective cohort
Retrospective cohort
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case-control study

Retrospective cohort
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Higher rate of treatment
failure with increasing MIC

Higher treatment
failure with higher MIC

Lower end-of-treatment
response and higher
infection-related mortality
in high-MIC group

Higher mortality in
high-MIC group

Foor outcome associated
with higher MIC

Higher rate of failure
in high-MIC group

Higher mortality with
MIC = 2 pg/mL

Higher mortality with
MIC =2 pg/mL

Increasing 28-d mortality
with increasing MIC

Higher mortality in
high-MIC group

MIC = 2 pg/mlL was a

risk factor for persistent
MASA bacteremia

Slower clinical response
and higher relapse rate
in high-MIC group

Higher rate of vancomycin
failure with higher MIC



Studies that have not showed an association between vancomycin MIC and clinical outcome

Crompton 2010 =<2 ws =2 Mot MBSA S5TI, Retrospective registry  No significant difference
et al [20] specified bacteremia, IE in clinical failure rates
Honda et al 2011 =1wvs =2 BMD MRSA bacteremia Prospective cohort Higher MIC not associated

with mortality

Studies that have shown a better outcorme with higher vancomyein MIC

Price et al [21] 2009 <1ws =15 Etest 5. aureus Prospective cohort Lower 3-mo mortality
bacteremia with higher MIC




Vankomisine yanitsizlik

v" MRSA bakteriyemisinde vankomisin icin bakteriyemi
eradikasyonu 7-9. gun

v" Yiksek doz daptomisin 10 mg/kg/giin + asagidaki
antibiyotiklerden biri (duyarh ise) (Blll):

v' Gentamisin 3x1 mg/kg, IV
v Rifampisin 1x600 mg veya 2x300-450 mg, PO/IV

v Linezolid 2x600 mg, PO/IV

LaPlante AAC 2004;48:4665-72
Credito AAC 2007;51:1504-7

v B-Iaktam antibiyotik Steed AAC 2010:;54:5187-92
Yang AAC 2010; 54:3161-9

v TMP-SMX 2x5 mg/kg, IV



Vankomisine ve daptomisine azalmis duyarlilik

v Quinupristin-dalfopristin 3x7.5 mg/kg, IV (CllII)
v TMP-SMX 2x5 mg/kg, IV (CIlI)
v Linezolid 2x600 mg, PO/IV (CIII)

v Telavansin 10 mg/kg/gun, IV (ClIII)

Sander Int Care Med 2002;28:1157-60
Steed AAC 2010;54:5187-92

Falagas ME JAC 2006;58:273-80
Nace JAC 2010;65:1315-6.



iyonlari

MRSA Kemik-Eklem Infeks
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Cerrahi tedavi esas
Vankomisin
Daptomisin
Linezolid

TMP-SMX

+RIF

Klindamisin

All
2-3x15-20 mg/kg, IV Bll

6 mg/kg/gun, IV Bl
2x600 mg, PO/IV Bll
2x4 mg/kg/gun (TMP) Bll
1x600 mg

3x600 mg, PO/IV Blll

Perlroth Arch Intern Med 2008:168:805-19
Dombrowski J Infect 2008:57:110-5
Livorsi J Infect 2008:57:128-31



v En iyi antibiyotik uygulama yolu tam belirlenmemis (All)
Retrospektif bir kohort calismada
6 hafta IV + 3 hafta PO = klinik basari %65
2 hafta IV + 6 hafta PO = klinik basari %65

Daver J Infect 2007;54:539-44

v Tedavi sliresi kesin degil: En az 8 hafta (All)
Ek olarak 1-3 ay oral rifampisinli kombinasyon (ClIlII)

(kronik infeksiyonda ve debridman yapilamamigsa daha
uzun)
Priest S Med J 2005;98:854-62



MRSA SSS Infeksiyonlari

v' Vankomisin 2-3x15-20 mg/kg, IV Bl
(ek olarak rifampisin) Bl
v Linezolid 2x600 mg, PO/IV B

Von Specht EJCMID 2006;25:267-9
Dylewski CJIDMM 2004;15:336-8
Pintado EJCMID 2002;21:864-8
Ntziora Ann Pharm 2007;41:296-308
Gallagher J Infect 2008;57-410-3



Sant infeksiyonu

Beyin absesi, sybdural | lepidural abse

Pfausler J Neurosurg 2003;98:1040
Amod J Infect 2005; 50:252-7
Elvy JAC 2008;61:46102






VRE’de antibiyotik digi tedavi secenekleri

Kan dolasimi

Kapali bosluk

Uriner sistem
Yuzeyel yara

Yabanci cisim

Kateterin cikariimasi

Endovaskuler enfeksiyon !!!
(endokardit, endovaskuler materyel)
Perkutanoz veya cerrahi drenaj
(kolanjiopankreatografi, stent)
Sondanin ¢ikariimasi

Insizyon, drenaj, debridman

Yabanci cisimin ¢ikarilmasi, debridman



Eski secenekler Yeni secenekler

Ampisilin / penisilin Quinupristin-dalfopristin
Aminoglikozidler Linezolid

Kloramfenikol Daptomisin

Fosfomisin Tigesiklin

Nitrofurantoin Oritavansin

Tetrasiklin - doksisiklin Dalbavansin
Novobiyosin Telavansin

Basitrasin Seftobiprol

Florokinolonlar Seftarolin



Beta-laktam Direnci

E.faecalis: Beta-laktamaz uretimi
PBP4 geninde mutasyon

E. faecium: PBPS5’de mutasyon veya asiri yapim

1. Beta-laktamaz (+) E. faecalis ampisilin-sulbaktam + AG
2. Ampisilin MIK €64 ug/ml olan E. faecium suslarinda

yuksek doz ampisilin (18-30 g/gun) + AG



Aminoglikozidler

Yuksek duzey direnc

1. Modifiye edici enzim mekanizmalari
AAC(6)-le-APH(2)-1a tum AG diren
ANT(6)-la streptomisine direng
APH(2)-Ic gentamisine diren¢

2. Ribozomal mutasyon



VRE Idrar Yolu Enfeksiyonlari

Fosfomisin %90, nitrofurantoin >%80 etkinlik
Fosfomisin 3 g tek doz, nitrofurantoin 2x100 mg, 5 gun
Klinik calismalar sinirli
Komplike olmamis idrar yolu enfeksiyonlarinda kullanim
direnc¢ gelisim riski daha az
diger antibiyotiklerin rezerv olarak saklanmasi

Amoksisilin-klavulanat 2x875 mg, 5 gun

Shrestha Scand J Infect Dis 2003:35:12-4



VRE Menenjiti

SSS de farmakokinetik etkisi 1yi
oldugundan ozellikle vankomisine
direncli E.faecium menenjitinde

linezolid 1yi bir se¢genek

Intratekal Q/D veya rifampisin ile

kombinasyon

Mizell South Med J 2008:; 101: 569-70



E. faecalis —

Ampisilin 12-24 g

Beta-laktam duyarl
Aminoglikozid YDD @

Beta-laktamaz +
Aminoglikozid YDD &

Penisilin/ampisilin + AG

Ampisilin sulbaktam+ AG

Beta-laktam duyarli
Aminoglikozid YDD +

YD daptomisin 8-12 mg/kg/guin

YD daptomisin + ampisilin

YD daptomisin £ diger (tigesiklin,
doksisilin, rifampisin, kinolon)
Ampisilin + imipenem/ diger
Ampisilin + seftriakson

Arias CA, etal. CMI 2010; 16: 555-762




Ampisilin MiK <64pg/ml YD ampisilin + AG
Aminoglikozid YDD @

YD ampisilin + YD daptomisin
YT YD Ampisilin + imipenem
Ampisilin MIK <64ug/mi YD ampisilin + Q/D
/ Aminoglikozid YDD + Q/D + doksisiklin + rifampisin
Linezolid £ diger (tigesiklin, doksisilin,
rifampisin, kinolon)

E. faecium

Linezolid + diger

\ Ampisilin MiK >64pg/mi YD daptomisin + AG
—— v
Aminoglikozid YDD @ Q/D + diger

Ampisilin MIK >64pg/ml YD daptomisin + diger

L —| Q/D  diger
Aminoglikozid YDD + Linezolid + diger

Ampisilin 30 g
YD daptomisin 8-12 mg/kg/gun






