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Best Practices in the Diagnosis
This presentation withddress best practices in the and Treatment of Bacteremia
diagnosis and management catteremia.

Acute Care

e el

Objectives Slide2

SAY:

1. Review recommendations for appropriate blood
culture collection.

By the end of this presentation, participants will Develop organism-specific management

able to: recommendations for Gram-negative and Gram-
positive bacteremia.

Tl' mVIeW recommendatlons for approprlate 3 DiSCUSS Dpportunities for dE—esca|ati0n Dfantibfotic
. therapy for bacteremia.
blood culture collection . . L
: o 4. Discuss reasonable durations of antibiotic therapy
91 Develop organisnspecific management for common organisms causing bacteremia.
recommendations for bacteremi
9 Discuss opportunities for descalation of —
antibiotic therapy for bacteremia e R e
9 Discuss reasonable durations of antibiotic
therapy forcommon organisms causing

bactaemia
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The Four Moments of Antibiotic Decision | Slide3

Makmg The Four Moments of Antibiotic Decision Making

. 1. Does my patient have an infection
SAY: patient fhave an
that requires antibiotics?

. Have | ordered appropriate cultures
before starting antibiotics? What
empiric therapy should | initiate?

In the presentation(i A (i Be&t Rradfices irhe
Diagnosis and Management of Sepsisoments 1
and 2of the Four Moments of Antibiotic Decision
Making are reviewed. That presentation reviews
when clinicians should hawehigh pretest

. A day or more has passed. Can | stop
antibiotics? Can | narrow therapy or
change from IV to oral therapy?

. What duration of antibiotic therapy

probability of bacteremia, when to order blood is needed for my patient's
.. e diagnosis?
cultures, and empiric antibiotic therapy —
considerationsThe current preserttion focuses e P e 1 |

onmoments 3 and 4 antibiotic decision making
in response to positive blood cultures.
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Obtaining Appropriate Blood Cultures
SAY:

Before we focus on specific organisms, it is
important to reviewindications forblood culture
collection.

Blood cultures should not bebtained
indiscriminatelybecausehis increasethe number
of contaminated blood cultures, leading
unnecessargntibiotic therapy. Rather, specific
criteria should be met to warrardbtainingblood
cultures

Blood cultures should be obtained foafents
presenting with severe sepsis septic shock
specifically thoseneetingsystemic inflammatory
response syndrome, dBIRScriteria plus suspecte(
infection with organ dysfunction or a lactat
greater than 2 mmol/Lor meeting other more
recent definitionsfor severe sepsis

Additionally,blood cultures are recommended for
infectious processes commonly associated with
bacteremiaincluding cholangitis, meningitis,
pyelonephritis, severpneumonia, suspected
endocarditisor endovascular infectionsertebral
osteomyelitis or discitis, severe skin and sifsue
infections,vertebral osteomyelitis or discitis,
systemidnfection in the setting of asplenia, or
suspected catheterelated bladstream infectios.

Finally,blood cultures should be obtained for
patientswith a new fever with a temperature
greater than or equal to 38.5 degrees Celsius or
101.2 degresFahrenheitand at least one other
sign or symptom of infectigrin the absencef a
known alternative diagnosi$or patientswho have
not had blood culturesbtainedin the previous48
hours

Two sets of peripheral blood cultures should be

obtained, with each set consisting of an aerobic

Slide4

Obtaining Appropriate Blood Cultures'?

Severe sepsis

Cholangitis, meningitis, pyelonephritis,
severe pneumonia, suspected endocarditis
or endovascular infection, vertebral
osteomyelitis/disciitis, severe skin and soft
tissue infections, systemic infection and
asplenia, suspected catheter-related
bloodstream infection

New fever (T238.5-C [>101.2=F]),
suspected infection and no previous blood
cultures (BC) within 48 hours

\, | Twio sets of peripheral BC (each set with one
! | aerobic and one anaerobic bottle)

MNew infectious process not meeting above
criteria

[I__ + BC are not indicated since low yield

[ | * If known source, culture suspected source

Persistent fever and two sets of negative
BC within 48 hours

Isolated tachycardia, leukocytosis,
hypotension, fever

* BC likely not warranted

\ |+ Forlow grade fever or leukocytosis only,
consider monitoring first and assessing for
other contributing factors

AHRQ Safety Program for
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and anaerobic bottleCultures fromcentral lines
are always discourageds these are more likely t(
yield contaminantsThe diagnostic yielshcreases
with increasing numbers of blood culturda one
study including351 episode®f bacteremiawith at
least 4 blood cultures obtainedringa 24-hour
period, 73 percentof bacteremic episodewere
detected withone blood culture,94 percentwere
detected with two blood cultureQ7 percentwere
detected with three blood cultures, argteater
than 99percentwere detected with four blood
cultures.

For patients with a new infectious process not
meetingthe abovecriteria (for examplea low-risk
patient admitted to the general wards with
community-acquired pneumonipblood cultures
are generally not recommeted as the yield is low

For patients with persistent fevers witivo sets of
negativeblood cultures within the past 48 hours,
blood cultures are generally not warranted.
Similarly, for patiergwith isolated vital sign
changes, it is important to monitor patients first
and consider other contributing factarsuch as
dehydration leading to tachycardiaefore
decidingto obtain blood cultures

AHRQ Safety Program for Improving Antibiotic {/#eute Care



Slide Title and Commentary Slide Number and Slide
Interpretation of Positive Blood Cultkes | Slde 5

Interpretation of Positive Blood Cultures

- g Comtenin | W
Certain organisms should never be considered Staphylococcus aureus
1 Gram-negative rods By il s ALWAYS treat

contaminantswhen recovered from blood e be a contaminant

cultures. NamelyStaphylococcus aureu&ram Coagulase-negative Usually do ot treat

negative rodsand Candida species eormebcenum specis. Usually 3 contaminant Exceproniindueling
Diphtheroids & > 1 positive blood culture

H - Evaluate fo ibl r

On the opposite end of the spectrum, organisms|  virdans grous _ (e, oral, gasrolntestina,

. streptococci, GRS b endocarditis), signs of
such agoagulasenegativeStaphylococcuand Enterococcus species 1 the time Infection, & > 1 positive blood
Grampositive roddike Corynebacterium or — e
Diphtheroidsusually do not require treatment e P e s

because they are common skin contaminants.
However, they may represent endovascular
infectionsin patients with indwelling hardware
(e.g., cathetersprosthetic valves) who have signg
and symptoms of infection. In these caskeacteria
are usuallygrowing in more than one blood cultur
set Additional blood cultures should be obtained
before starting antibiotics if there is clinical
uncertainty.

Some organisms may represegither true
infection orcontamination These includeiridans
group streptococci an&nterococcuspecies.
These organisms can be found as normal
inhabitants of the gutand in hospitalized patients
they can contaminate the skin and subsequently
grow in blood cultures. On the other hand, they
can also cause true infection. It is importdat
evaluate the clinical picture of the patient when
making treatment decisions. Look for a possible
sourcea gastrointesinal pathology, oral pathology,
endocarditis along with signs and symptoms of
infection. Patiens with endovascular infections wi
generally havepersistently positivéddlood cultures

AHRQ Safety Program for Improving Antibiotic {/#eute Care
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EnterobacteriaceaeBacteremia: Diagnosis

SAY:

[ S éhiitdocus to discuss common organisms
causing bacteremidyeginning withthe
Enteroba&teriaeceaeThe most commo
Enterobacteriaceaare E. coljKlebsiellaspecies,
Enterobactespecies Serratiaspecies and
Citrobacterspecies Most will beidentified as
lactosefermenting Gramnegative organisisiby
the microbiology lab before they are speciated.
Identifying the source of bacteremia is critical so
that appropriate approaches to source control cg
be undertakenThe most common sourced
Enterobacteriaceaa hospitalized patientare
urine, intraabdominal, and pulmonary.
Enterobacteriaceabacteremia can also occur via
translocation from the gut due to gut disruption o

proceduredike the placement of biliary stents

Slide6

Enterobacteriaceae Bacteremia: Diagnosis

* Enterobacteriaceae = most common
organisms include E. coli, Klebsiella species,
Enterobacter species, Serratia species,
Citrobacter species

— Generally identified as lactose
fermenters in laboratory reports

» Always identify the source of bacteremia

— Commonly urine, intra-abdominal, pulmonary
(in hospitalized patients)

— Translocation from the gut due to gut
disruption or procedure

— Catheter-related if central line in place

AHRQ Safety Program for

ivgroving Antiblotic Usa
Acue Care
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Enterobacteriacead3acteremia: Antibiotic
Therapy

SAY:

When treatingeEnterobacteriaceabacteremia,
narrow therapybased orantibiotic susceptibility
results For example, if the organism is susceptib
to a narrow agent such as ampicillin or cefazolin
andintravenous otV therapy is still needed,
switch to these agents preferentially over broade
spectrum agents.

Additionally,consideration should be given as to
whether patients may be eligible to transition to
oral therapy.A multicenter observational study
including 739 patientsvith Enterobacteriaceae
bacteremia from a variety of sourcego
remained on IV therapy for theimgire treatment
duration versus 739 patients who were
transitioned to oral steglown therapy showed
similar clinical outcomes of mortality and recurre
bacteremia within 30 day®r both groups To be
eligible for oral steglown therapy, patients had t¢
have an appropriate clinical response to therapy
day 5 and had to have appropriate source contrg
which was defined asemoval of infected
hardware, drainage of infected fluid collections, (¢
resolution of obstruction for biliary or urinary
sources

When considering oral stegown therapy,
antibiotics with high bioavailability like
fluoroquinolones or
trimethoprim/sulfamethoxazole are
recommended, ifthe organism is susceptibie

vitro.

Slide 7

Enterobacteriaceae Bacteremia: Antibiotic Therapy

« Narrow therapy based on susceptibility results

= Considerations for IV to PO conversion:3
— Patient has an appropriate clinical response
— Appropriate source control preferred
— Patient needs to be able to take and absorb oral antibiotics

— Active oral antibiotic needs to have adequate oral
bioavailability
o Fluoroguinolones, trimethoprim/sulfamethoxazole

AHRQ Safety Program for
o .

wgrovieg Antibiotic U
oo ... . |
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Enterobacteriacead3acteremia: Slide 8

Treatment Duration

« Traditional treatment duration has been 10-14 days

Tento 14 days has traditionally been used for the

. . + Randomized controlled trial including 604 patients
treatment of Gramnegatlve bacteremia. Howevel & P

with Gram-negative bacteremia randomized to

a randomized controlled trieihduding 604 receive either 7 days or 14 days of treatment**
patients with Gran:negative bacteremia — Most of the organisms were Enterobacteriaceae

. . . — For patients who were afebrile, hemodynamically stable,
randomized to receive either 7 days or14 days ( and achieved appropriate source control, 1 week of

treatmentt most of whichwere antibiotic therapy was sufficient.
Enterobacteriaceae found that for patients who
were afebrileandhemodynamically stable artthd
achieved appropriate source contrdlweek of J——

antibiotic therapywassufficient Similar results o ... . |
were seen in a multicenter cohort study; this stuc
isRA & Odza & 83t Phagtices iK the Diagnosis
and Treatment of Diverticulitis and Biliary Tract
Infectiong LINBaSy Gl A2y ®

Enterobacteriaceadacteremia: Slide9

Management Enterobacteriaceae Bacteremia: Followup Cultures

* Minimal role for followup blood cultures in Gram-

SAY: negative bacteremia
* Study evaluating 500 episodes of bacteremia®
There is a minimal role for followup blood culture ~77% had at least one followup blood culture
in patients withGramnegative bacteremia. In a ~ Only eight cultures grew Gram-negative rods
. . — Do not need to obtain routinely
StUdy Of 500 epISOdeS Of baCteremmt dld not — Consider if persistent symptoms despite source control or
include contaminants77percenthad at least one suspicion of endovascular infection

followup blood culture. Of these, ongightgrew
Gramnegative rodsin contad to patients with
Staph aureusacteremia followup blood cultures | ...

should not be obtained routinelfor e ... . |
Enterobacteriaceabacteremia; consideiollowup
culturesif there are persistent symptoms despite
source control oif there issuspiciorfor an

endovascular infection.
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Extended-Spectrum Beta-Lactamases Slide D

(ESBLS) Extended-Spectrum Beta-Lactamases

* Most commonly seen in E. coli, Klebsiella species, Proteus

SAY: species

* Many microbiology laboratories are not performing ESBL
confirmation testing

LiQa A YL} NI goine ddorgmod S |

+ Agents of first choice for invasive infections are carbapenems,

resistancamechanismseen inEnterobacteriaceae based on the results of a multicenter randomized trial’

* Can consider fluoroquinolones or trimethoprim/
Extendgdsp_ectrum betalactamaseor ESBI__ cuffamethazole i susceptible
pI’OdUCtIOI‘l IS most Commonly seen En CO|,| + Can consider piperacillin/tazobactam, if susceptible, for milder
Klebsiellaspecies andProteusspecies Some infections like cystitis

* Ceftriaxone, cefepime, and aztreonam not recommended

laboratories performrESBL confirmatory testing
and itmaybe noted in the microbiology report if ——

roving Anibiatie L

an organism is an ESgioducer. e . . |

The agents of first choice for ESBL bacteremia g
carbapenemsThis is based on the results of a
multicenter randomized controlled trialomparing
the use of meropenem versus
piperacillin/tazobactam for the treatment of ESBI
bacteremia These data are generally extrapolate
to any invasive ESBL infecti¢Gtuoroquinolones
andtrimethoprinysulfamethoxazoleould be
consideredor ESBLystitis oras stepdown
therapy, if the organism isusceptible.

Ceftriaxone, cefepime, and aztreonam are not
recommended even if susceptiblegs they are
associated with a higdr risk of failurehan
carbapenems

AHRQ Safety Program for Improving Antibiotic {/#eute Care
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AmpCBeta-Lactamases

SAY:

Another type ofresistancemechanism we see with
Enterobacteriaceaes production ofAmpC beta
lactamases. These are most commonly seen in
Enterobactespecies(and less commonly with
SerratiamarcescensndCitrobacterspecieg. They
areinduced by exposure tthird-generation
cephalosporins likeeftriaxone or ceftazidime

Third-generation cephalosporirasre not
recommended for the treatmendf Enterobacter
specieseven if reported as susceptibbecause
resistance during therapy is anticipateddocur in
about 20to 30 percentof cases. Microbiology
laboratories do not test for Ampketa-lactamases.
For invasivdEnterobacterspeciesinfections
consider treating with cefepime or carbapenems
Fluoroquinolones or
trimethoprim/sulfamethoxazole can also be

considered, ithe organism isusceptible.

Slide 1.

AmpC Beta-Lactamases

* Most commonly seen in Enterobacter species

* Induced by exposure to third-generation cephalosporins:
do NOT use these agents to treat Enterobacter species
even if reported as susceptible

* Microbiology laboratories do not test for AmpC beta-
lactamases

* For invasive Enterobacter species infections, avoidance of
third-generation cephalosporins is recommended

— Consider cefepime,®? carbapenems,
fluoroquinolones, or trimethoprim/
sulfamethoxazole, if susceptible

rogram for

AHRQ Safety Program for Improving Antibiotic {/#eute Care
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CarbapenerResistantEnterobacteriaceae
SAY:

CarbapenenresistantEnterobacteriaceaer CRE are
Enterobacteriaceaeesistant to at least one
carbapenemsuch as ertapenem, meropenem,
imipenem/cilastatin, or doripenem. About half the tim
they are carbapenemesistant because they produce
carbapenemase enzymeSarbapenemase enzymes
hydrolyze thebeta-lactam ring obeta-lactam
antibiotics, causing them to become inactiidne most
commoncarbapenemasesncountered in the United
States are KPCs Kfebsiella pneumoniae
carbapenemased.hese can be produced by any
Enterobacteriaceaand are not just limited t&lebsiella
pneumoniaeMicrobiology laboratories may or may ng
test for carbapenemase production and may or may |
be able to specifically identify KPCs. Regardlegsuif
aretaking care of a patient growg a CRE, an infectiot
diseases consult is recommended.

There are some general rules to considdth treating
CRE infection$Some atibiotic agentsthat became
commercially available after 2018uch aghe beta-
lactam/beta-lactamase inhibitor combations
ceftazidime/avibactammeropenem/vaborbactamand
imipenemcilastatirirelebactamappear to have good
activity as single agents against CRfpiric use of
these agents should be considered if patients are
known to be colonized with CRE, have clear
epidemiologic risk factors for a CRE infection (e.g., p
of a known outbreak or travel to an endemic area), ol
there is strong clinical concern for severe CRE infect
(e.g., new hemodynamic instability in the setting of
prolonged carbapenem therapyRoutine empiric use
should be discouraged to avoid the emergence of
resistance to these agentahich hasalready been
observed. Thus, susceptibility testing should always |
obtained when using these agents.

For hospitalghat donot readily haveaccess to these
agents other regimens can be considered whi&E
active betalactamagents are being obtaineéor
example, anotheoption for the treatment of CRE
infectionsis the use of extendethfusion meropenem
or imipenem/cilastatin if theorganisy Qa Y S NR U

imipenemminimum inhibitory concentratioyor MIC is

Slide P

Carbapenem-Resistant Enterobacteriaceae

* CRE are resistant to at least one carbapenem
— e.g., ertapenem, meropenem, imipenem/cilastatin, or doripenem
+ About half the time they produce carbapenemase enzymes!”
— KPC carbapenemases are the maost commaon carbapenemases in the
United 5tates
+ Consult infectious diseases for treatment recommendations
* Some general rules:!*1*

— Beta-lactam/Beta-lactamase inhibitor combination agents (e.g.,
ceftazidime/avibactam, meropenem/vaborbactam), generally have good
activity against CRE and are the preferred treatment

o Must obtain susceptibility testing

— Other options if CRE-active beta-lactam/beta-lactamase inhibitor
combination agents are not available: extended-infusion meropenem or
imipenem/cilastatin therapy if MIC is €8 mcg/mL PLUS a second agent
basedign in vitro susceptibility results

AHR Safety Program
...... « Atibiotic Usa—
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XKy YO3IkyY[ t[!'{ I &aS0O2yR
aminoglycosider a polymixinas determined byn vitro
susceptibility dataThis approaclof the addition of an
aminoglycoside or polymixin sombination with an
extendedinfusion carbapenerhas a higher associatioj
with nephrotoxicity anda growing number of studies
indicate that these@egimensare less effective than the
more recently Food and Drug Administratiapproved
beta-lactamsthat target CRETherefore, use afnore
recently approvedCREactiveagentsis preferred for the
treatment of CRE infectionsvhen available.

AHRQ Safety Program for Improving Antibiotic {/#eute Care
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Pseudomona8acteremia Slide13

Pseudomonas Bacteremial?
SAY:

* Blood cultures growing oxidase-positive, non-lactose-fermenting
Gram-negative rods

WhenPseudomonaspecies are growing in + Determine the source

cultures, tie micrdiologylabinitial report may N °°mm°”'t‘“’|""“;’“a“‘* ‘a"‘“*“’_':l“"”a’e*""”e' vound

. . . . + Source control whenever possible

indicatethat blood cultures are growingith an + Antibiotic therapy!?

0X|dase pOS|t|Ve’ no-l’actosefermenting Gram — Piperacillin/tazobactam, cefepime, ceftazidime, carbapenems .
tive ro d (not ertapenem), fluoroguinolones (not moxifloxacin, aminoglycosides

nega . — Data do not support the use of combination therapy over monotherapy

o Aminoglycoside monotherapy not recommended (Exception: lower
urinary tract infections)

AsS Usual, |t |S Important to determine the source, — Ifisolate is multidrug-resistant, consider infectious diseases consult

commonly pulmonary, catheter/hardware, urine,| ° Purtion: 10714 daysin mostcases

or wound, and obtain sourceoatrol whenever e .

possible. There are a limited numberagmmonly
tested agents with activity again®®seudomonas
piperacillin/tazobactam, cefepime, ceftazidime,
carbapenems (not ertapenem), fluoroquinolones
(not moxifloxacin), and aminoglycosides.

Datado not support the use of combination
therapy over monotherapyor the treatment of
Pseudomonabacteremiawhen susceptibilities are
available There is no difference in cure rates or
mortality in patients receivingetalactam
monotherapycomparedwith combination therapy.
However, &ceptfor pseudomonalrinary tract
infections, aminoglycosides should not be used i
monotherapy given evidence thaminoglycoside
monotherapyis associated with worse outcomes
than beta-lactam monotherapyConsider obtaining
aninfectious diseasesonsult for assistance in
managing infectinscaused byseudomonas
isolates that are resistant tboth beta-lactanms and
anti-pseudomonal fluoroquinolore

Most patiens with pseudomonal bacteremiean
be treated with10¢14 daysof antibiotics Oral
options forPseudomonaare ciprofloxacin and
levofloxacin. Ithese agents are used for
susceptible isolates, remember to use higher doj
(7500rallytwice dailyfor ciprofloxacin and 750
orally daily forlevofloxacinin patients with normal
renal functior).

AHRQ Safety Program for Improving Antibiotic fJseute Care Bacteremia
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SaphylococcusaureusBacteremia:
Diagnosis

SAY:

[ SGQa Y &@spostive bacteria, beginning
with Staph aureusBecausestaph aureusas very
different risk factors, clinical presentations,
treatment approaches, and outcomes in children
versusadults, unlike all the other organisms
discussed in this presentatipwe willlimit
discussiorof Staph aureuso the adult population.

Determining the source dtaph aureus
bacteremia and whether there has been metasts
spread are of critical importance. Based on histo
and physical exam, imaging should be obtained
with particular emphasis on the spine exaas
concomitant vertebral steomyelitis discitis

and/or epiduralabscesssare not uncommon.

Slde 14

Staphylococcus aureus Bacteremia: Diagnosis

* Determining the source of S. aureus bacteremia and
whether there has been metastatic spread are of
critical importance®®

* Based on history and physical exam, imaging should
be obtained

— Concomitant vertebral osteomyelitis/discitis/epidural
abscesses are not uncommon

AHRQ Safety Program for
wmeroving Actiblotic Usa -
Acute Care

SaphylococcusaureusBacteremia:
Diagnosis

SAY:

Alladult patientswith S. aureusacteremia should
have echocardiography to assess for endocardit
Transesophageal ecloy TEHS more sensitive
than transthoracic echo or TTi& detecting smaller
vegetations; thusmost patients should have a TE
if the initial TTE does not show vegetations or if
further definition of the cardiac anatomy is
needed TEE is particularly imgant in patients at
low risk forendocarditisn whom shortcourse
therapy is desired and patiesat high risk for
cardiac complications (e.g., prosthetic valves,
permanent cardiac devices, cardiac conduction
abnormalities, prolonged bacteremia or feggin

whom surgical management may be required

Slide15

Staphylococcus aureus Bacteremia: Diagnosis!?

+ All patients must have echocardiography to assess for
endocarditis
— Transesophageal echocardiogram (TEE) is more sensitive than

transthoracic echocardiogram (TTE) in detecting smaller
vegetations'®

— Most patients should receive TEE!®
o Patients at low risk for endocarditis in whom short-course
therapy is desired
o Patient at high risk for cardiac complications (e.g.,
prosthetic valves, permanent cardiac devices, cardiac
conduction abnormalities, prolonged bacteremia or fever)

AHRQ Safety Program for Improving Antibiotic {/#eute Care
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SaphylococcusaureusBacteremia: Slde 16

Management Staphylococcus aureus Bacteremia: Management

* Blood cultures should be obtained to demonstrate

SAY: clearance of bacteremial®
« Source control is essential

In contrast to the managememf most Gram ~ Remove hardware

negative bloodstream infectiongollowup Hood ~ Debride abscesses

. . ! H i Al7
cultures shouldalwaysbe obtained to Infectious diseases consultation

demonstrate clearance @taph aureus
bacteremia Source control is essential. All
removable devices should be removed and all
abscesasshould be debrided. Infectious disease| ..o

consultation has been demonstrated to improve | “==" e
outcomes in patiats with Staph aureus

bacteremiaand should be obtained routinely.

StaphylococcuaureusBacteremia: Slidel7

Management Staphylococcus aureus Bacteremia: Management
SAY: * Uncomplicated®

— Endocarditis excluded with a TEE
o In select cases a very good quality TTE suffices
— No implanted prosthetic devices

UncomplicateCStaph aureudacteremiais defined — Followup blood cultures are negative for 5. aureus
as endocal’dltls excluded W|th aTEE (|n Se|eCt Ci - r;;ila;r;tvdefervesceswithin 72 hours of initiating effective
a very good quality TE may suffice), no implanteg — Patient has no localizing signs or symptoms of metastatic
i staphylococcal infection
prostheses, followp blood cultures are negative, — MSSA
the patient defervesces within 72 hours of + Complicated
initiating effective therapy, and the patientals no ~ Allother cases
evidence of metastatic staphylococcal infection. | ..
Someclinicians alwaysonsider MRSA to indicate| = ... |

complicated infection because it can be more
challenging to treat, although there are likely a
subset of patients with MRSA bacteremia wlam c
receivea 2-week courseAll cases o8aph aureus
bacteremiathat do not meet thisuncomplicated
definition should be considered complicated.

AHRQ Safety Program for Improving Antibiotic fJseute Care Bacteremia
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MSSA Bacteremia: Management
SAY:

Methicillin-susceptibleStaph aureusr MSSA
should be treated withanti-staphylococcal
penicillins $uch aoxacillinor nafcillin) or
cefazolin.Cefazolin is associated with fewer side
effects but patients with deepseatedinfections
may develop resistanc&ancomycin is associated
with a higher failure ratehan anti-staphylococcal
beta-lactamsand should not be used for
convenienceof dosing Note that cefazolin can be
dosed after hemodialysis without requiring a
central catheterStrongly consider desensitizatior,
for patients with serious penicillin allergies wh
cannot tolerate cephalosporins.

Slide18

MSSA Bacteremia; Management

* MSSA should be treated with anti-staphylococcal
penicillins (oxacillin, nafcillin) or cefazolin
— Cefazolin is associated with fewer side effects but patients
with deep-seated infections may develop resistance!®!?

— Vancomycin is associated with a higher failure rate and
should not be used for convenience?®?!

— Strongly consider desensitization for patients with serious
penicillin allergies who cannot tolerate cephalosporins

AHRAQ Safety Program for
evgwovieg Aetiblotic Usa—
Aoute Care

MRSA Bacteremia: Management

SAY:

Methicillin-resistantStaph aureusr MRSA should
be treated with vancomycin or daptomycin.
Vancomycinsstill considered bynany expertgo
be the agent of first choicdaptomycin can be
considered in patients with renal toxicity due to
vancomycin or ifie vancomycin MIC is > 1.5
mcg/mL Although the U8 Food and Drug
Administratiorgapproved dose of daptomycin for
S. aureupacteremia i mg/kg some infectious
diseaseclinicians opt to use higher dosdé
bacteremia persists despitource control for
more than 5 to7 days or ithe patient is
deteriorating clinically, salvage regimens may be
requiredand should be determined in consultatio
with infectious diseases.

Slide19

MRSA Bacteremia: Management

* Vancomycin still considered by most
to be the agent of first choice??

* Daptomycin can be considered in patients
with renal toxicity due to vancomycin or
if the vancomycin MIC is greater than 1.5 mcg/mL%3

— Higher doses recommended

* If bacteremia persists despite source control for more
than 5-7 days or if patient is deteriorating clinically,
salvage regimens may be required

AHR Safety Program for
s Aetiblotic Usa—
Apute Care
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S.aureusBacteremia: Management Slide D

SAY:

The addition of gentamiciis not recommended
for Staphaureusbacteremia or nativesalve
endocarditis It is associated with nephrotoxicity i
the absence of clinical benefit. The routiaddition
of rifampin is not recommended f@taphaureus
bacteremia or native valve endocarditis
randomized controlled trial showed no overall
benefit with the addition of rifampinRifampincan
be considered in consultation with infectious
diseases spmalists when the source of bacteremi
IS aprostheticjoint or spinal hardwarelt should
not be added until after blood cultures have
cleared to reduce the risk of emergence of
resistance. The addition of gentamicin and
rifampinisrecommended for prostétic valve
endocarditis due té&taphaureus

S.aureusBaderemia: Duration ofTherapy | Slide21

SAY:

All durations of therapy foBtaph aureus
bacteremiashould be calculated from the day of
the first negative blood culture or obtainment of
source control, whichever is later. Uncomplicate(
Staph aureudvacteremia can be treated for 14
days. Complicate8taph aureudacteremiashould
be treated for at least 2812 days (42 dayis the
minimum for osteomyelitis). Rigfdided
endocarditis can be treated for 14 days in
intravenousdrug users with MS&and minimal
comorbidities, no hardware, no embolic disease
other than septic pulmanary emboli, andf oxacillin
or nafcillin is used. All other patieswvith right-
sided infective endocarditishould receive 2842
days. Lefisided endocarditis should be treated fo
42 days (or more).
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