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Learning Objectives

. To understand the importance of Staphylococcus
aureus infections, their diverse natures, and the
organism’s inherent virulence.

. To understand how to distinguish between Staph
aureus bacteremia and endocarditis.

. To understand when to use echocardiography in
evaluating Staphylococcus aureus bacteremia

. To understand currently available antibiotic
therapies of Staph aureus bacteremia/endocarditis.
. To understand appropriate duration of therapy for
Staphylococcus aureus bacteremia/endocarditis.



Why Is It important to understand about
Staphylococcus aureus bacteremia?

. It Is common.

. The organism is virulent.

. The organism can be multi-drug
resistant.

4. It can have all sorts of endovascular

and metastatic complications.
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Staphylococcal aureus Bacteremia
(SAB) Is Common

Overall frequency of Staph aureus bacteremia is

Increasing.

 From 1980-89 rates of SAB went up by 283% as
reported to NNIS by non-teaching hospitals; by 176%
In large teaching hospitals

By 1998 Staph aureus had become the second most
common bloodstream isolate.

Increasing use of invasive procedures, prosthetic

devices, and intravascular catheters likely underlies the

increased incidence of this disease.
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Staphylococcus
aureus Is very
resourceful
and virulent

DelLeo et al, ID Clinics of NA, 23:1, 17-34, 2009

Table1

Staphylococcus aureus moleculesthat contribute to immune evasion or alter host immune function

Function/Effect
GE_FIE[SJ Protein or Molecule onlmrmune System
ahpC, ahpF Alkyl hydroperoxide Promotes resistance to
reductase subunits reactive oxygen species
Cand F, AhpC and AhpF (ROS)
aur Zing metalloproteinase Degrades LL-37

aureolysin, Aur

caph or capf genes

Capsular polysaccharide

Inhibits phagocoytosis

Katd Catalase, KatA Detoxifies hydrogen
peroxide
chp Chemotaxis inhibitory Inhibits chemotaxis
protein of Staphylococcus
aureus, chemotaxis
inhibitory protein
of § aureus
cifA Clumping factar A, Clfa Inhibits phagocytosis, causes
platelet activation
crithd, crti Carotenoid pigment, Promotes resistance to ROS
staphyloxanthin
dit operon Dt operon, DItABCD Promotes resistance to
cationic antimicrobial
peptides (AMPs) and group
|14 phospholipase &
eap Extracellular adherence Inhibits leukocyte adhesion
protein, Eap
ech Extracellular complement Inhibits C5a generation
binding protein, Ech
efb Extracellular fibrinogen Inhibits C5a generation
binding protein, Efb
fnbA, fnbB Fibronectin-binding proteins Cause platelet activation
A and B, FnbA and FnbE
hia, hly Alpha-hemalysin Causes host cell lysis
(a-hemolysin), Hla
hig Delta-hemaolysin, Hid Causes host cell lysis

higA, higB, higC

Gamma-hemaolysin subunits
A, B, and C; HigA, HIgE,
HlgC; two-component
leukocidin

Causes leukocyte and
erythrocyte lysis

icaA, icaD, icaB, icaC, icaR

Polysaccharide intercellular
adhesin, PIA

Resistance to cationic AMPs

isdA, isdB

Iron-regulated surface
determinants of § aureus,
Isd& and IsdB

Resistance to AMPs, skin fatty
acids, and neutrophil ROS

Ik 5-PV, lukF-PV

Leukocidin 5-PWV and F-PV
subunits; LukS/F-PV; PVL
two-component leukocidin

Causes phagocoyte lysis

lucD, fukE

Leukocidin D and E; LukD
and LukE; two-component
leukocidin

Causes leukocyte lysis

(continued on next page)




Staphylococcus
aureus Is very
resourceful
and virulent

Table 1

Staphylococcus aureus molecules that contribute to immune evasion or alter host immune function

complement, SCIN

Function/ Effect

Genels) Protein or Malecule on lmmune System

mprF Multiple peptide resistance Promotes resistance to
factor, MprF cationic AMPs

Jalayy Phenol-soluble modulin Cause leukooyte lysis
like peptides, P5Ms

saK Staphylokinase Inhibits host «-d efensins

shi lgG-binding protein, Sbi Sequesters host IgG

SER Staphylococeal inkibitar of Irhibits complement

sea, seb, sec, sed, see, seq,
seh, sei, sef, sek, sel, sep

Staphylococcal enterotoxins;

SEA, SEEB, SEC,, SED, SEE, SEG,
SEH, 5EI, SEJ, SEK, SEL, and SEP

Activate T-cells

toxin-1, TS5T1

sodd, sodhd Superoxide dismutase, Promotes resistance to ROS
SodA, SodM

03 Protein A Sequesters host 1gG,

inhibits phagocoytosis

5515 Staphylococcal Binds PSGL-1 and inhibits
superantigen-like 5, 55L5 neutraphil ralling

ssi7 Staphylococcal Binds to C5a and lg&
superantigen-like 7, 55L7

st Toxic shock syndrome Activates T-cells

Function of each molecule was determined based upon published studies. (Available at: PubfMed,
httpdfwanw.ncbi. nlm.nih. gowsiteslentrez/). See also the review by T.J. Foster.®’

DelLeo et al, ID Clinics of NA, 23:1, 17-34, 2009




Staphylococcus aureus Infections - Pathogenesis

Staphylococcus aureus has evolved numerous means to avoid destruction
by the human innate immune system, including those that block almost all
of the key antimicrobial functions of phagocytic leukocytes. It has the ability
to up-regulate virulence factors under stressful stimuli (e.g., host immune
response or circulating antibiotics).

Adhesion and colonization — ability to adhere to/colonize the nares,
damaged skin or the surfaces of implanted devices or prostheses.
*Tissue Invasion — ability to secrete exfoliative toxins, hemolysins,
other enzymes.

Ilmmune Evasion - ability to secrete anti-opsonizing proteins,
leukotoxins (e.g.Panton-Valentine leukocidin), superantigens
*Biofilms — ability to elaborate slimy biofilms on damaged skin, fitted
medical devices, and healthy or damaged heart valves.



Staphylococcus aureus Is increasingly
Multi-drug Resistant

«Sixty percent of ICU Staphylococcus aureus
Isolates as reported to NNIS are now methicillin
resistant (MRSA)

«VVancomycin intermediate (VISA) and Vancomycin
resistant (VRSA) strains of Staphylococcus aureus
have been encountered clinically.



Resistance Mechanisms Resistance Gemne
Antimicrobialy Farget Drug Decreased
Muodification™  Inactivation™  Accomulation™ Nature Origin Lacation®
B-Lactams
Penicillinase-5 Yos Yes ™ My Penicillinase ™ Acyuired Plasmid
PBP2A = Acquired SCCmec (chromosonme )
Penicillinase-R Yes 1= No Mo PBP2ZA = Acquired SCCmec (chromosone )
Glycopepiides
Intermediate-F Yies * Mo Mo Mutations in wall-building Intrinsic Chromosoine
genes
Fully-12 Yes = Mo Mo vanA and vanH = Acquired Tt 546 {chromosome )
Macrolide-
Lincosantide-
Streprogramin B
Macrolides Yes = Mo Yes ' arm ™ Acquired Plazmid or chromoseme
msrd Acquired Plazmid
Lincosamide! Yes = Yes '™ M erm ™ Acquired FPlasmid or chromoseme
finA "™ Acyuired Plasmid or chromosome
Strepiogramin B No Yos ™! Yos erm Acquired Plasmid or chromosome
vgh ' {rane) Acquired Plasmid or chromosome
msrA ! {rare) Acquired Plasmid or chrismosome
Strepogramin A No Yes ™ Yos vitt, virfA ™ {rare) Acquined Plasmid or chromosome
v, vl “Hrane) Acquired Plasmid or chromosome
Cuinupristin-dalfopristin Yeg Yog ™ Yeg & Conmbinations of ahove (rare)
Othrer Classex
Lingzolid Yo Mo M Mutation in 235 rRNA gene ' Intrinsic Chromosme
Tetracyclines Yes 1@ Mo Yes fer{M, e () = Acquired Plasmid or chromosome
fer(K) amd fer(L) = Acquired Plazmid or chromosome
Cientamicin No Yes ™ Yes ' et B aplh 27y Acquired Plazmid or chromosome
Respiratory chain mutants = Chromosome
Chloramphenicol No Yes ™ Mo et ™ Acquired Plazmid or chromosome
Fusidic acid Yes 1= No Yes < JusA mutation Intrinsic Chromoscime
pUB101 = Acquired Plagmid
Rifampin Yeg = Mo Mo rpo B mutation Intrinsic Chromoesoime
Fluoroguinolones Yeg 1= Mo Yes ' grlA and gvrd ' Intrinsic Chromoesome
ford = Intrinsic Chromosome
Trimw:thoprim Yes = Mo No dfrA mutation ™ Intrinsic Chromosome
dfrd = Acquired Plazmid or chromoseme
(#cts by mutation or
overproduction )
Sulfamethoxasole Yes & Mo Mo s Intrinsic Chromosome

Acquired Plasmid (probable)
(acts by mutation or
overproduction )

Mandell, Bennet, Dolin , Principles and Practice of Infectious Diseases, 6th ed., 2005




Staph aureus Bacteremia can have
“Protean” Endovascular and Distant

Complications.

*Rates of infective endocarditis due to Staph aureus are increasing
*Majority of cases still community acquired but healthcare-

associated cases rising likely due to increasing pr
implantable dewces mterventlonal procedures

bacteremia include:
«Septic arthritis
*Hematogenous osteomyelitis (kids)
*\ertebral osteomyelitis/discitis
*Hepatosplenic abscesses
*Brain abscesses




Staphylococcus aureus - Clinical
Syndromes

Skin and Soft

Tissue Infection Pneumonia
Bone and Joint | - Toxigenic
Infection 5 - Syndromes
Bacteremia and Other Deep
Infective Space Infection,
Endocarditis SSI's
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Case #1

45 y.o. white female with Crohn’s disease in the hospital receiving
TPN via a central line becomes acutely febrile. Blood cultures 12
hrs later are reportedly positive for Staphylococcus aureus. She
promptly becomes afebrile after IV antibiotics are begun and the
line removed. Repeat BCs are negative.

Questions

1.What is the antibiotic of choice?

2.How long should she be treated with IV antibiotics?
3.Does she need an echocardiogram to rule out infective
endocarditis? If so, what type (TTE vs TEE)?



Case #2

75 y.o. white female, previously healthy, admitted to the hospital
with a three day history of shaking chills and fever without
otherwise localizing findings. Blood cultures 12 hours later are
reportedly positive for MSSA. Despite prompt initiation of IV
nafcillin, blood cultures on day 3 and five of her hospitalization
remain positive.

Questions

1.What is the antibiotic of choice?

2.How long should she be treated with IV antibiotics?
3.Does she need an echocardiogram to rule out infective
endocarditis? If so, what type (TTE vs TEE)?



3.

Approach to the Potentially Bacteremic
Patient - Obtaining Blood Cultures

. Do cultures before antibiotics!
. Skin antisepsis — 70% isopropyl alcohol
Never do just one blood culture!
A. Less chance of isolating the culprit
B. Won't demonstrate continuous bacteremia
C. Can’t distinguish contaminant from true bacteremia
Optimal number and volume — unknown but three cultures,
each 20 cc may be “ideal” in adults
Optimal timing of blood cultures
A. Likely virulent pathogen — blood cultures q 5”
B. Less virulent — blood cultures over several hours
Peripheral venipuncture preferred



Types of Bacteremias

Transient bacteremia = tooth brushing, biopsy

l!!l“

120 240
Intermittent bacteremla - abscess

l!!l!H!l

120 240 4h 6h 8h
Persistent/sustained bacteremia —> intravascular

lllllllll

90 120 240 4h 6h 8h

Figure 1. Commonly used classification of bacteremias into 3 cate-
gories: transient (bacteremia lasts for a short amount of time and can
be caused by actions such as brushing of teeth or after gastrointestinal
biopsy), intermittent (recurring bacteremia due to discontinuous seeding
of the same organisms, which can be caused by infections such as
abscesses), and persistent or sustained (bacteremia occurring over a
prolonged period that is usually associated with infections such as in-
fective endocarditis). Red and green arrows indicate the presence and
absence, respectively, of bacteria in blood cultures obtained at different
time points (in minutes, unless hours [h] is specified).

Seifert, H., Clinical Infectious Diseases 15 May 2009, Vol. 48, No. s4: S238-S245.



Infective
Endocarditis




How Do You Diagnose Infective
Endocarditis versus “Simple” Bacteremia?




Staphylococcus aureus Bacteremia - Risk
Factors for Endocarditis

Table 2. Risk factors for infective endocarditis after Staphylococcus aureus
bacteremia

No. of
Reference Year  patients Hisk factor
Fowler et al. [35] 2003 724 Community acquisition, persistent fever,

persistent bacteremia, and skin exami-
nation findings that suggest acute sys-
temic infection

Chang et al. [38] 2003 505 Valvular heart disease, prosthetic valve,
previous infective endocarditis, injection
drug use, unknown source of bacter-
emia, persistent bacteremia, nonwhite
race, and community acquisition

El-Ahdab et al. [39] 20056 517 FPersistent fever and persistent bacteremia

Hill et al. [40] 2007 132 Unknown source of bacteremia, pros-
thetic valve, persistent fever, and per
sistent bacteremia

* All of these patients had prosthetic valves.

Clinical Infectious Diseases 2009;48:5246-S253



Staphylococcus aureus Bacteremia -
Is 1t Endocarditis?

1. Risk factors for IE and metastatic disease
A. “Oslerian” physical findings
B. Cardiac valvular disease
C. Prosthetic implants
D. Community acquired bacteremia
E. Older age
F. Persistent bacteremia
2. Unfortunately the above factors will not identify a
significant proportion of those with Staph aureus IE —
A. “Oslerian” findings very insensitive
B. Staph aureus can cause IE in patients without VHD



Infective Endocarditis -

Diagnosis

TABLE 1A. Definition of Infective Endocarditis According to
the Modified Duke Criteria

TABLE 1B. Definition of Terms Used in the Modified Duke
Criteria for the Diagnosis of Infective Endocarditis

Definite infective endocarditis
Pathalogical criteria

Microorganisms demonstrated by cutture or histological examination of
a vegetation, a vegetation that has embolized, or an intracardiac
abscass spacimen; or

Pathological lesions; vegetation or intracardiac abscess confirmed by
histolegical examination showing active endocarditis

Clinical criteria
2 major criteria; or
1 major criterion and 3 minor criteria; or
5 minar criteria
Passible IE
1 major criterion and 1 minor criterion; or
3 mimor criteria
Rejected
Firm alternative diagnasis explaining evidence of IE; or
Rezalution of |E syndrome with antibiotic therapy for =4 days; or

Mo pathological evidence of IE at surgery or autopsy, with antibiotic
therapy for =4 days; or
Dioes not meet criteria for possible |E as above

Modifications shown in boldface. Reprinted with permission from Clinical
Infectious Dissases.™ Copyright 2000, The University of Chicago Press.

Major criteria
Blood culture positive far IE
Typical microorganisms consistent with [E from 2 separate blood

Staphylococeus aureus; or community-acquired enterococci in the
absence of a primary focus; ar

| cultures: Viridans streptococd, Strepiococcus bows, HACEK group,

Microorganisms consistent with IE from persitently positive blood
cultures defined as follows: At least 2 positive cultures of blood
sampks drawn =12 h apart: or all of 3 or a majority of =4 separate
cultures of blood (with first and last sample drawn at least 1 h apart)
Single positive blood culture for Coviela burmetd or anti-phase 1
Igh antibody titer =1:800

Evidence of endocardial involvement

Echocardiogram positive for IE (TEE recommended for patients with
prosthetic valves, rated at least “possible IE" by clinical criteria,
or complicated IE [paravalvular abscess]; TTE as first test in other
patients) defined as follows: oscillating intracamiac mass on vake or
supporting structures, in the path of regurgitant jets, ar on implantad
material in the absence of an alernative anatomic explanation; or
abscmss: or new partial dehiscence of prosthetic vale; new valvular
regurgitation (warsening or changing or preexisting murmur not
sufficient)
Minor criteria

Predisposition, predisposing heart condition, or DU

Fever, temperature =38°C

Vascular phenomena, major arterial embali, septic pulmanary infarcts,

miycotic aneurysm, intracranial hemorrhage, conjunctival hemorrhages,

and Janeway's lesions

Immunalagic phenomena: glomemnlonephritis, Osler's nodes, Roth's spots,
and rheurnatoid factor

Microbiological evidence: positive blood culture but does not meet a
majar criterion as noted above® or serolaical evidence of active infection
with organism consistent with IE

Echocardiographic minor criteria eliminated

Circulation 2005; 111:e394-e434
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An approach to the diagnostic use of
echocardiography {gcho). “High-risk
echocardiographic features include large
and/or mobile vegetations, valvular insuf-
ficiency, suggestion of perivalvular exten-
sion, or secondary ventricular dysfunc-
tion (see text). TFor example, a patient
with fever and a previously known heart

+High initial patient risks include pros-
thetic heart valves, many cangenital
heart diseases, previous endocarditis,
new murmur, heart failure, or other stig-
mata of endocarditis. Rx indicates antibid

duced with permission from: Bayer AS,
Bolger AF, Taubert KA, Wilson W, Steck-
elb=rg J, Karchmer AW, Levison M,
Chambers HF, Dajani AS, Gewitz MH,
Mewburger JW, Gerber MA, Shulman ST,
Pallasch TJ, Gage TW, Ferrieri P. Diag-
nosis and Management of Infective
Endocarditis and Its Complications. Cir-
cufation. 1998;98:2036-2948.



Role of Echocardiography in Evaluating
Staphylococcus aureus Bacteremia

1. Echocardiography has a crucial role in excluding endocarditis
A. A negative TEE in patient without prosthetic heart valves has
excellent negative predictive value.
2. Trans-thoracic versus trans-esophageal echo
1. TEE more sensitive than TTE but “invasive,” costly
2. TEE indicated in patients with valvular prostheses
3. IDSArecommends TEE in all patient with catheter related SAB:

If not contraindicated, TEE should be done to rule out vegetations in patients with catheter-
related Staphylococcus aureus bloodstream infection because of recently reported high rates
of complicating endocarditis (B-Il) [27-30]; if TEE is not available and results of transthoracic
echocardiography are negative, the duration of therapy should be decided clinically for each

patient.
Guidelines for the Management of Intravascular Catheter—Related Infections

Mermel, et al, Clinical Infectious Diseases, 2001:32, 1249



"Guidelines for the Management of Intravascular Catheter-
Related Infections* - 2009

Staphylococcus auraus

78, Patients with &, aureus CRES| should have tha infactad E-lI [139, 144]
catheter ramoved, and thay should receiva 4-8 weaks
af antimicrobial therapy, unless they have aexcaptions
listed in recommerdation 20

79, Patients who are baing congidarad for a shortar duration E-lI [142, 1580]
of therapy should have a transesophageal echocardic-
graph (TEE] obtaired
20, Patients can be considerad for a shortar duration of anti- A [136]
rmicrobial tharapy (i.e., a minimum of 14 days of thar
apy) if the patient is not diabetic; if the patient is not
immuncsuppressad (e, not receiving systemic ste-
roids or ather immunceuppressive drugs, such as
those used for transplantation, and is nonnautropenic;
if tha infectad cathetar is rarmoved; if the potient has
na prosthetic intravascular device la.g., pacemaker or
racently placed vascoular graft); if there is no evidanes
of andocarditia or auppurative thrombophlabitis on TEE
and ultrasound, respectivaly; if faver and bacteremia
rasolve within 72 h after intiation of appropriata anti-
rmicrobial tharapy; and if thara is no evidencs of mata-
static infaction on phyzical examination and sign- or
aymptom-directad diagnostic tests
21. If a TEE iz performe, it should be dona at least 57 E-lI [152]
days aftar cnaat of bacteremia to minimiza the possi-
hility of falzenagative resultz

g2, Shart-term cathetars should be remowved immediatsly for | 128, 144]
patiants with & gureus CRBS|
a3 For 5 sureus CRESI involving lorg-term cathaters, tha Al 129, 144]

catheters ahould be removed unlesa thera ara major
contraindications fa.g., there iz no altemative venous
accazs, the patient has significant bleading diathesiz,
or quality of lifa isauas take priority ovear the nesad for
reinsartion of a new cathater at ancther sita)

Clinical Infectious Diseases 2009;49:1-45



Antibiotic Therapy - Staphylococcus
aureus Bacteremia/Endocarditis

Remember — Source Control!



Antibiotic Therapy of Staph aureus
Bacteremia (Methicillin Sensitive)

«Semi-synthetic penicillins — nafcillin or oxacillin
are the drugs of choice.

*First generation cehalosporins such as cefazolin
are alternatives for persons with penicillin allergy
*\VVancomycin can used for persons with severe
penicillin allergy.

eStatic drugs such as clindamycin would not be
preferred in SAB.



Antibiotic
Therapy
Staph
aureus
Endocarditis,
Native Valve

Circulation 2005; 111:€394-e434

TAELE 7. Therapy for Endocarditis Caused by Staphylocecci in the Absance of Prosthetic Materials

Strength of
Regiman Dosage® and Rauts Duration Racommendation Commeants.
Oxacillin-susceptible sirains
HNafeillin or oeacillint 12 924 h ¥ in 4-6 equally divided doses B wk 8 Far complicated right-sided E and for
keift-gided IE; for uncomplcated
righit-sided [E, 2 wh {26 taf)
witl
Optiorel addition of 3oy per 24 h VM in 2 or 3 equally 354
gentamicin sulfatef dividad doses
Paditric dossl: Mafcilin or azacillin 200 Climical benafit of aminoghycosidees has
b per 24 h IV in 46 aqually divided nit besan astablished
deeses; gentamicin 3 kg per 24 h WAM in 3
eqally divided doses
For panicilin-allergic Corsider skin testing for
[nananaphylacioid type) cmacillin-suscaptble staphylococei and
pafierits: questicreble historg of immediat-typs
bsparssrsitisity to penicillin
Catazalin Egi2d hIVin 3 equally divided doses B wk 1B Cephalosporing should be awoidsd in
patierts with araphykctoid-typs
tisparsarsitieity to @-lactams;
wancomyein should ba used in thesa
CHaeal
widh
Optional addition of 3 mgkg per 24 h IVAM in 2 or 3 equally 35d Clinical benafit of aminoghycosides hes
gartamicin sulfate civided dosse nit besan established
Padigtric dose: cefazolin 100 mgdkg per 24 h
I in 3 equally divided dosse; gentamicin 3
kg per 24 h WAM in 2 aequally divided
choees
Oxacillin-resistant strains
Vaneormgein]| Ewh 1B Adjust vancomyein doeeags to achievs

30 mg'kg per 24 h IV in 2 equally dividad
choeesy

Pesiatric: dosa:; 40 mgikg par 24 h W in 2 or 3

eually divided dosses

1-h serum eoncardration of 30-45
pigml and trough concentration of
10-15 pg/ml fs=e text for vancommcin
altarnatives)

*Dosages recommended are for patients with nomal renal funetion.

tPenicllin G 24 million LW24 b IV in 4 10 & equally divided doses may be ussd in place of nafiillin or coescilin if strain & penicillin sueceptibla imirirmum inkibitorg

concantration =01 pgiml) and does not produce 3 -lactamasa,

taentamicin should be administerad in chess temporal presirity to vancomgcin, nafeilling or oescillin desing, Se= Table 4 for appropriste desage of gentamicin,

EPediatric dosa should not axsead that of a normal adult.

||Far specific dosing adjustment and issues conceming wancomyein, see Table 4 fooinokes.




TABLE 8. Therapy for Prosthetic Valve Endecarditis Causad by Staphylococci

Duration, Strangth of
Reiman Dosage® and Routa wh Recommendation Commants
. . . Ocacillin-susceptible strains
A n tl b | Otl C Hafeillin or cwscillin 12 g/24 b IV in & squally divided dosss =6 B Penicilin G 24 milicn W24 h IV in 4 10 &
s equally divided dosss may be weed in place of
Fifamni Bin 94 h RO in & equally divided .\ refzilin or coacillin i strain is pericillin
Aampn mg par AL I equdtly dh = suscaptible (minimum inhibitary concertration
erapy e =01 pa/ml) and dess not producs
plis B-lactarnass; wancomgein should be ueed in
Bantamicint 5 mo/kg per 24 h MM in 2 o 3 equally ? petiants with immediaba-type ypersansitivity
Sta h divided dosss mactions to f-lactam antibiotics (26 Table 3
p Padiatric dosed: nafeillin or cescillin 200 myky for dosing guidalines); cafazolin may be
4RIV i A8 b didided dasse: substitubed for nafcillin or oxacilin in patients
per =2 -6 equally dmred dnese; . with ron—imrediats-type hypersansitivity
rifarnpin 20 righg per 24 h WPD in 3 equaly fiorss to penicill
au re u S divided dosss; gentamicin 3 motkg par 24 b reachions to paniciine
A in 3 equelly divided deess
= . Ocacillin-resistant strains
E n d O Card |t| S Vancomydin 30 mykg 24 b in 2 squally divided dosss =5 B Adjust vancomycin to achisws 1-h ssrum
b) Bl concertration of 3045 paml and trough
. . . o . concentration of 1015 pofml fsee et for
Fifampin Q00 mgf24 b VPO in 3 equaly divided dosse =f pentamicin atamatives)
rostnetic o
Gantamicin 3 mo'kg par 24 h WAM in 2 or 3 aqually 2

dividied dosss

Valve Paiamntc dese: wancomycin 40 mgdkg per 24 h

W in 2 or 3 equally divided dosas; ifampin 20
kg per 24 b PO in 3 equaly divided
dosees, (up to adult dese); gertamicin 3 mgdg
per 24 bV ar IM in 3 equally diviced doses

*Dosages racommended ars for patients with nomal renal function.

tiaEentamicin should b administered in dose procimity 1o wancomycin, nafiilling or oeacilin dosing. See Table d for appropria® dosage of gertamicin,

Pediatric doss should not escsad that of 4 normeal adult.

Circulation 2005; 111:e394-e434



Endocarditis — Indications for Surgery

TABLE 3. Echocardiographic Features That Sugoest Potential
Need for Surgical Intervention

Vepgetation
Perzistent vegetation after systemic embaolization
Anterior mitral leaflet vegetation, particulady with size =10 mm*
=1 embalic events during first 2 wk of antimicrobial therapy™
Inzrease in vegetation aize despite appropriate antimicrobial therapy*t
Valvular dysfunction
Acute aoric or mitral insufficiency with signs of ventricolar failuret
Heart failure unresponsive to medical therapyt
Walve perforation or rupturet
Perivahular extension
Walwlar dehiscence, rupture, ar fistulat
Mew heart blockts

Large abscess or extension of abscess despite appropriate antimicrobial
therapyt

Zee tewt for more complete discussion of indications for surgery basad on
vegetation characterizations.

“Surgery may be required because of risk of embolization.

TSumery may b2 required because of heart failure or failure of medical
therapy.

{Echocardiography should not be the primary medality used to detect or
manitar heart block.

Infection with certain micro-organisms including Staph
aureus is a relative indication for valve replacement as are
all cases of prosthetic valve endocarditis.

Circulation 2005; 111:€394-e434



Duration of Antibiotic Therapy for Staph
aureus bacteremia, not Endocarditis

1. “Simple bacteremia,” negative TEE — can be as
short as two weeks

2. Uncomplicated SAB, no TEE — four weeks

3. Complicated SAB (presence of metastatic sites of
Infection, etc.) — four to six weeks of Rx along with
“source control”




Simple Bacteremia - A Bit More

«Catheter-associated infection and removal of the
catheter

*Negative result of follow-up blood culture
eDefervescence within 72 h

Normal findings on transesophageal echocardiogram
*No prosthetic material in the joints or intravascular
space

*No symptoms suggestive of metastatic infection

Fowler VG Jr. Arch Intern Med 2003;163:2066—72.



Complicated Staph aureus Bacteremia
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Figure 1. Association between the Staphylococcus aureus bacteremia
(SAB) score and the probability of complicated SAB [9]. One point each
is assigned for community-acquired infection, skin findings suggestive of
acute systemic infection, and persistent fever at 72 h, and 2 points is
assigned for a positive result of follow-up blood culture at 48-36 h.

Fowler VG Jr. Arch Intern Med 2003;163:2066—72.




Therapy of MRSA Bacteremia

. Vancomycin generally the drug of choice

A. Slower cidal activity

B. Heterogeneous strains

. Daptomycin (Cubicin) — probably good. Avoid In
MRSA pneumonia

. Linezolid (Zyvox) — static, some failures in treatment
of IE — Avoid in bacteremic illness

. Tigecycline (Tygacil) — low serum levels — Avoid In
bacteremic illness



Case #1

45 y.o. white female with Crohn’s disease in the hospital receiving
TPN via a central line becomes acutely febrile. Blood cultures 12
hrs later are reportedly positive for Staph aureus. She promptly
becomes afebrile after IV antibiotics are begun and the line
removed. Repeat BCs are negative.

Questions

=

What is the antibiotic of choice?

How long should she be treated with IV antibiotics?

3. Does she need an echocardiogram to rule out infective
endocarditis? If so what type (TTE vs TEE)?

N



Case #2

75 y.o. white female, previously healthy admitted to the hospital
with a three day history of shaking chills and fever without
otherwise localizing findings. Blood cultures 12 hours later are
reportedly positive for MSSA. Despite prompt initiation of IV
nafcillin, blood cultures on day 3 and five of her hospitalization
remain positive.

Questions

=

What is the antibiotic of choice?

How long should she be treated with IV antibiotics?

3. Does she need an echocardiogram to rule out infective
endocarditis? If so what type (TTE vs TEE)?

N



http://www.samaritanid.com/ID_lectures



