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Clinical Practice Guidelines by the Infectious [Diseases
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* Terapia empirica en infecciones invasivas y no invasivas por SAMR C
en ninos basadas en niveles de evidencia
* Dosis de antibidticos utilizados ( vancomicina 60 mg/kg/dia)

* Dosaje de vancomicina , area bajo la curva vy niveles optimos

e Uso de la CIM a vancomicina <y > a 2 para escoger antibioticos
* Termino de bacteriemia persistente y uso de antibioticos alternativos

MRSA Treatment Guidelines «CID 2011:52 (1 February) «
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Practice Guidelines for the Diagnosis

and Management of Skin and Soft Tissue
Infections: 2014 Update by the Infectious
Diseases Society of America

MANAGEMENT OF

NONPURULENT
Necrotizing Infection lCellumls JErysipelas

SSTis

S0

Furuncle f Carbuncle / Abscess

PURULENT

> EMERGENT SURGICAL
INSPECTION / DEBRIDEMENT
» Rule out necrotizing process

> EMPIRIC Rx

« Vancomycin PLUS
PiperacillinfTazobactam

I
[css 11—

INTRAVENOUS Rx

= Penicillin or -
= Ceftriaxone or -
= Cefazolin or -
= Clindamycin -

F’emcsllm VK or

Cephalosporin or
Dicloxacillin or
Clindamycin

Monomicrobial Streptococcus
= Penicillin PLUS Clindamycin
Clostridial sp.
= Penicillin PLUS Clindamycin
Vibrio winificus
Aeromonas hydrophila
Polymicrobial

= Vancomycin PLUS
\ Piperacillin‘Tazobactam

@;mso Rx (Necrotizing |nfoeﬂom)\

« Doxycycline PLUS Ceftazidime

= Doxycycline PLUS Ciprofloxacin

o

/EIIIPIRIC Rx?*
« Vancomycin or
= Daptomycin or
= Linezolid or

= Televancin or
et « Ceftaroline

DEFINED Rx
MRSA

MSSA

- See Empiric

= Nafcillin or
= Cefazolin or
= Clindamycin

-

- TMP/SMX o

rElM’IRlC Rx
r
L= Doxycycline

P

DEFINED Rx
MRSA

* TMP/SMX
MSSA
= Dicloxacillin or
S = Cephalexin

1Since daptomycin and televancin are not approved for use in children,
vancomycin is recommended; clindamycin may be used if clindamycin
resistance is <10-15% at the institution.

CID 2014:59 (15 July) * Stevens et al
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Treatment of methicillin-resistant Staphylococcus aureus
(MRSA): updated guidelines from the UK

Nicholas M. Brown'*, Anna L. Goodman??, Carolyne Horner®, Abi Jenkins* and Erwin M. Brown*

ICambridge University Hospitals NHS Foundation Trust, Cambridge, UK; *Guy's and St Thomas' NHS Foundation Trust, London, UK;
3MRC Clinical Trials Unit, University College London, London, UK; *British Society for Antimicrobial Chemotherapy, Birmingham, UK

*Corresponding author. E-mail: nicholas. brown@addenbrookes.nhs.uk

These evidence-based guidelines are an updated version of those issued in 2008, They have been produced fol-
lowing a review of the published literature (2007-18) pertaining to the treatment of infections coused by MRSA.
The guidelines update, where appropnate, previous recommendations, taking into account changes in the UK
epidemiology of MRSA, ongoing national surveillance data and the efficacy of novel anti-staphylococcal ogents
licensed for use in the UK. Emerging therapies that have not been licensed for use in the UK at the time of the re-
view have also been assessed.
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CONGRESO INTERNACIONAL DE Clinical Management of Staphylococcus
P EDIATRIA aureus Bacteremia in Neonates,
POUEOEESTO0TUSY Children, and Adolescents
Brendan J. McMullan, BMed (Hons), FRACE FRCPA**=" Anita J. Campbell, MEBS, DCH, DipFID, FRACE32%
TABLE 1 Quessions, Summary and Frure fesssrdh Prioises for Children 'Wish 58 Christopher C. Blyth, MBBS (Hons), PhD, DCH, FRACE FRCPA#=%# | Chase McNeil, BS, MD" Christopher P Montgomery, Ba, MDY
r—— P ———————— Steven YC. Tong, MBES (Hons), PhD, FRACE®" Asha C. Bowen, BA, MBES, PhD, FRACPS==m
 Factores de resgo en Ninos
TR . b L/ . i
How shouid campiecaied pedatne A8 e defned? Do L ImpllcanCIa CIInlca de aISIamIento
g L .
e Definicidn de bacteremia
complicada
. [ V 4
* Necesidad de IC, ecocardiografia

equrvalent o AP for MESE ;m dhaldren?

imagen vy repetir hemocultivos
i * Uso de antibioticos en SAMS
Tratamiento optimo en SAMR
Duracion del tratamiento

PEDIATRICS Volume 146, number 3, September 2020:e20200134

DT, dlisigy wain oo B
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Jouwrnal of the Pediatric fnfectious Diseases Society
GUIDELINES -
Clinical Practice Guideline by the Pediatric Infectious
Diseases Society and the Infectious Diseases Society of

Amnerica: 2021 Guideline on Diagnosis and Management
of Acute Hematogenous Osteomyvyelitis in Pediatrics

Charles R. Woods." John 5. Bradley.? Avrchana Chatterjee.® Lavwson A. Copley.® Joan Robinson.= " Matthew P. Kromman.® Antonio Arrieta.” Sandra L. Fowler.®
Christopher Harrison.® Maria A. Carrillo-Marguez.'™ Sandra R. Armold,"™ Stephen C. Eppes." Laura P. Stadier.”™ Coburn H. Allen,' Lynnette J. Mazuar™
C. Buddy Creech.”™ Samir S. Shah.,” Theoklis Zaoutis,"” Dawvid S. Feldman."™ and Valéry Lavergne ==

e Diagnostico : hemocultivo, PCR basal, no PCT
radiografia y RMN en casos de OM complicadas

* Procedimientos invasivos diagnosticos : toma de cultivos y biopsia son
necesarios

* Terapia empirica de acuerdo a susceptibilidad local S. aureus

* Procedimientos invasivos terapéuticos en sepsis , progression rapida o
absceso > 2 cm

e Seguimiento de pacientes

 Tiempo de tratamiento y paso a la via oral
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Table 1. Characteristics of Uncomplicated vs Complicated Osteomyelitis*

Characteristic

Complicated

Sites of infaction Single bong

Cinical responsa o medical and surgical traatment  Rapid (within 35 d, including signs of sapsis or saptic shock

Coursa of bacteremia when presant
Acute saquataa of infection Nona

Lata saquelaa of infection

Rapid rezolution of bactaramia (serial blood culturas becoma negative when
obtzined within 1-2 d after the initiation of therapy and source control)

Mo findings that suggest risk of physis injury or othar short- or long-temm
osteoarticular saquelza of infection

* 7 or more bongs involved

* Additional soft tissue sites of infection bayond the bona
[mig, muscla [myositis or pyomyositis], preumania, and
liver abscess)

* Slow, prolonged raspanse, or lack of clinical rasponss

* Naoad for more than 1 surgary for source control

+ Prolonged bactaramia (3 or more days), supgestive of un-
cantrollad infaction/distant sitels] of infaction

» Venous thrombosis or septic thiombaphlabitis

* [ndocarditis

* Findings concarning for physesal injury with patential im-
pacts on bona growth with lang-term sequelas

* Prasonca of or concam for pathologic fracture

"This set of criteria is consansus hased with primasy focus on clinical findings end course. [t may be rassonsbls to includ edditionsl [zbaratory tests such as the sanm C-seactive protein (CRF) in making 2 determination of an
uncomplicated vs complicated course. Cancepts such s (1] repid fall of the CAP cancentration within 48 b of initiafion of treatment or (2] a 50% or more decling from peak CAP concentration within 3 to 5d of admission ar frst
surgical debridement may considered. Further rasaarch int the variaus components and functianlity of ths defiition, znd any edded wility of the CRP or other |zboratary markers, will beve value &nd is encouraged

dpy woly pepec| o]

Clinical Practice Guideline by PIDS and IDSA e jpids 2021:XX
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Clinical Practice Guideline by the Pediatric Infectious
Diseases Society (PIDS) and the Infectious Diseases
Society of America (IDSA): 2023 Guideline on Diagnosis
and Management of Acute Bacterial Arthritis in Pediatrics

Charles R. Woods,' John 5. Bradley,.® Acrchana Chatiterjee.? Matihew P. Kronman,”  Sandra R. Armold,® Joan Robinson,  Lawson A. Copley,”
Antonio C. Arrieta.® Sandra L. Fowler.® Christopher Harrison,'™ Stephen C. Eppes."" C. Buddy Creech.”™ Lawra P. Stadler.'? Samir S. Shah,™
Lynnette J. Mazur,'s Maria A. Carrillo-Marguez. >~ Coborn H. Allen.”™ and Valéry Lavergme'™'=

e Diagnostico : hemocultivo, PCR basal, no PCT
radiografiay ecografia, RMN
* Artrocentesis : liquido sinovial citoquimico, cultivo, PCR
* Terapia empirica SAy menores de 48 meses KK
e Pacientes con mala evoluciéon ( fiebre, bacteriemiay PCR ) evaluar RMN
y artrotomia
e Seguimiento de pacientes
 Tiempo de tratamiento y paso a la via oral

Guideline for Acute Bacterial Arthritis by PIDS and IDSA e JPIDS 2024:13 (January) e
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Infeotion 1 hiv medicing associnion

Approaching 65 Years: Is It Time to Consider Retirement
of Vancomycin for Treating Methicillin-Resistant
Staphylococcus aureus Endovascular Infections?

Warren Rose," " Cecilia Volk." Thomas J. Dilworth,” and George Sakoulas™

*Schonl of Phasmacy, University of Wisconsin—Madison, Madizon, Wisconsin, USA, *Deparsment of Pharmacy Semvicas, Advocata fusmora Haalth, Miksaoskes, Wisconsin, USA, snd Division of
Host-Miombs Systems and Therapautics, Center far bnmunity, Infection and Infammation, University of Californiz, San Diego School of Medicine, La Jolls, Califomia, USA

* Vancomicina es el antibiodtico usado por décadas para el tratamiento empirico y definitivo de las infecciones
invasivas para SAMR

* Sensibilidad del 97% con CIM < a 2

* Eficacia :Persistencia de bacteremia en 5 a 20% de los casos complicados en tratamiento con vancomicina
* Invitro e in vivo es un antibiotico bactericida de accion lenta

* Efectos colaterales :nefrotoxicidad

* Dificultades en el dosaje https://doi.org/10.1093/ofid/ofac137
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Table 1. Studies Comparing the Treatment Outcomes of Daptomyein Versus Vancomycin or Ceftaroline for Methicillin-Resistant Staphylococcus aureus

Bacteremia®

Study Design Mo. of Patients Treatment Outcome

Zasowski et al, 2021 18] Retrospective cohort 278 DAP vs CPT® 10.7% vs 14 5% 30-d all-cause mortality
Schweizer et al, 2021 [15] Retrospective cohort 108 VAN vs switching to DAPE wathin 3 d 17.4% wvs B.3% 30-d all-cause mortality
Claeys et al, 2016 [14] Retrospective cohort 262 WAM vs DaP? 15.3% vs 6.1% 30-d all-cause mortality
Murray et al, 2013 [16] Retrospective cohort 170 VAN vs DAP® 12.9% v= 3.5% 30-d mortality

Fowler et al, 2006 [13] RCT 124 VAN + GEN vs DAF 10.8% w= 11.3% mortality at 42-d follow-up

Abbreviation: CPT, ceftaroline; DAR daptormycin; GEM, gentamicin; ACT, randomized controlled trial; VAN, wvancomycin.
“Studies include only adult patients.

B dedian DAP dose: 77 mafkg total body weight 18.5 maikg adjusted body weight].

* Ninaty-three parcent of patients received DAP =5 mg/kg.

“tadian DAP dose: 8.2 mgikg total body weight.

“Nadian DAP dose: 5.4 mgikg.

'DAF dose: & mgfkg.

2 « OFID - PERSPECTIVES

https://doi.org/10.1093/ofid/ofac137

C7NF UDIBIA £
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Reflexiones

* Enfermedades infecciosas son dinamicas y el éxito se basa en la prevencion
y el tratamiento exitoso

e La vancomicina ha sido util por muchos afios en SAMR con baja resistencia
y bajos costos

* Sin embargo hay evidencias que podemos mejorar el tratamiento con el
uso de antibioticos mas nuevos en infecciones endovasculares , neumonias
y de partes blandas

https://doi.org/10.1093/ofid/ofac137
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Journal of the Pediatric infectious Discases Society
PEDIATRIC ID CONSULTANT -

Time for a Change: Considering Vancomycin Alternatives
for Pediatric Methicillin-Resistant Staphylococcus aureus
Bacteremia

Andrew 5. Haynes':, Holly Maples®*, and Sarah Parker'?

'Department of Pediatrics, Section of Pediatric Infectious Diseases, Children's Hospital Colorado, Aurora, Colorado, USA, *University of Colorado School of Medicine, Aurora,
Colorado, USA, *Univarsity of Arkansas for Medical Sciances College of Pharmacy, Littla Rock, Arkansas, USA, and *Arkansas Children’s, Quality and Safety Division, Little Rock,
Arkansas, USA

Vancomycin remains the standard of care for treating methicillin-resistant Staphylococcus aureus (MRSA) bacteremia in pediatrics
largely because no alternative antibiotic is definitively superior. Long-standing historical precedent and 5. aureus’ notable lack of
vancomycin resistance are clear benefits, but vancomycin’s use remains plagued by nephrotoxicity and the need for therapeutic drug
monitoring, with inadequate consensus on how best to dose or monitor vancomycin in pediatrics. Daptomycin, ceftaroline, and
linezolid are all promising alternatives, with improwved safety relative to vancomycin. However, inadequate and variable efficacy data
limit confidence in their use. Despite this, we contend that it is time for clinicians to reconsider vancomycin's place in clinical use. In
this review, we summarize the supporting data for using vancomycin versus these other anti-MRS A antibiotics, present a framework
for antibiotic decision-making that considers patient-specific factors, and discuss approaches to antibiotic selection for various eti-
ologies of MRS A bacteremia. This review aims to help pediatric clinicians choose among the various treatment options for MRS A
bacteremia, acknowledging that the optimal antibiotic choice is sometimes uncertain.
Key words. ceftaroline; daptomycin; linezolid; MRSA bacteremia; pediatrics; vancomycin.

1g/spidiwoa dno-ajwapese) sdyy woy papeojumag

JPIDS 2023:12 (May) ® Haynes et al
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[ Confirmed MRSA >
. a Pursue source control [
L bacteremia I

Balance antibiotic risk vs. benefit

¥

Risk Assessment

Risk Factor

Recommendation

Rationale

T

Routinely use
Vancomycin

Long-standing clinical experience with vancomycin
likely outweighs the potential benafit of allermatives
in patients without risk factors.

ncreased Risk of Treatment Failure\
» Sepsis/Shock
= |G admission
* Hospital-onset
= Metastatic foci

» Endecarditis/septic thrombus
* Mecrotizing pneumonia/

Use either
vancomycin or
alternative
irisk/benefit similar)

These clinical scenarios suggest an increased risk
for vancomycin treatment failure and warrant
consideration of alternatives, though the evidence
supperting improved cutcomes with alternatives is
too weak to make a strong recommendation.

Increased RTEXOTNEPhrotoxicity

= 23 nephrotoxic medications
* Hypotension
+ Unstable renal function
= Stable AKICKD (lower risk)

Strongly consider
alternative

Given evidence for improved safety and similar
outcomes with vancomycin allernatives, strangly
consider alternatives for patients with an increased
risk of vancomycin-associated nephrotoxicity.

If on vancomyein. ..
1. Weorsening renal fum::tlcm
2. Vancomycin MIC >1"
3. Difficulty obtaining therapeutic
vancomycin exposure

Routinely use
alternative

Given evidence for improved safety and similar
cutcomes with vancomycin altermatives, recommend
an alternative for patients receiving vancomycin whao

have signs of nephrotoxicity or risk factors for
suboptimal vancomycin exposures,

—

/ Daptomymn \

Ceﬁarallne
R

Linezolid

Favor /I\ Favor
alternative vancomycln Vancomycin
!

. AUC o, 400-600 mg-heil |
Cmin 10-15 mg.-"i'_

T

JPIDS 2023:12 (May) ® Haynes et al
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Choose Alternative®
Daptomycin

| oR

Ceftaroline
OR
Linezolid
""-\-\.\_\_\__

— e

=

/

%

Favor )\ Favor

alternative vancomycin Aancnmyh
] \
\\AII AUCo, 400-600 mg-hrll |

Crmin 10-15 mg/L!

vUomwn
lv]

Yes——

o

T

Reassess daily

¥

p
Blood cultures cleared

AND
Clinically improved

h 4

Endocarditis
« CVC in place

Continue V9 for .
duration Gfthew

Figure 1.

(. BonelJoint
« Skin/Soft Tissue

L° Pneumaonia

r

Clindamyein, Linezolid,
TMP-SMX, Doxyeyeline

——

o

» Repeat in vifro susceptibility h

« Favor vancomycin allernalives, though source
control likely more important than antibiotic choice

= |f source control adequate (or not feasible), may

- \_ consider daptomycin + ceftaroline Y.

Bacteremia for =23
days, despite No
effective antibiotic?

I
Yes, clinical failure

L

Reassess source control

+« Reassess control of known source
+ [Further evaluate for metastatic foci, thrombus
J % Remove vascular lines, if possible

A

v

Beassess treatment N

Conceptual framework for antibiotic selection for pediatric methicillin-resistant Staphylococcus aureus bacteremia. *This framework applies only

to patients with positive blood cultures with MRSA, not those with suspected MRSA or other infections. *Nephrotoxic medications include vancomycin itself,
as well aminoglycosides, amphotericin B, IV acyclovir, furosemide, NSAIDs, etc. Vancomycin can be more safely dosed in patients with stable acute and/
or chronic renal injury tham in those with unstablefrapidly changing renal function. Of note, receipt of vancomycin in an ICU is a nephrotoxicity risk factorin
many studies, though is likely a surrogate for other unidentified risk factors. *Broth microdilution is the standard for determining vancomycin MIC. Variability
and lack of precision in MIC measurement are limitations of some automated susceptibility testing platforms. *This occurs mostly with attempts to achieve

JPIDS 2023:12 (May)  Haynes et al
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|dentificar factores de riesgo en infecciones por S. aureus

Table 1. Clinical Factors Most Associated with Progression to Severe
Disease, Treatment Failure, andfor Death in Pediatric Staphylococcus au-
repgs Bacteremia

Sapsisfmmultiorgan dysfunctionCL) admission [2, 7 25]

Hospital-onsat [Z, 2]

PAultifocal inmfoction [Z, 7l

Endocardiisfeandovascular complication (e.g., deap vain thromiosis) [&E, 7 Z5]
Mecrotizing pnaurmonia [Z, 4, 5, 7l

Younger age (<1 year, espaciglly pramaturity] 12, 4. 26]

Sapsis without foous [, 5]

Frolomged coactaremia (espaecially =72 hours) [25]

U, intensive cars unit

0|UMO(]

|e 19 sauAeH o (AeAl) 2T €202 SAIdr
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Vancomicina vs alternativas en SAMR

e Considerar el uso de vancomicina en pacientes estables de bajo riesgo.

* Considerar alternativas ( Ceftalorine, daptomicina, Linezolid) en pacientes
criticos o de alto riesgo de progresion de la enfermedad, falla del tratamiento o
muerte con vancomicina ( baja calidad de evidencia de eficacia en nifhos )

* Considerar alternativas en pacientes con riesgo de nefrotoxicidad por
Vancomicina

Considerar alternativas en situaciones de riesgo de nefrotoxicidad por
vancomicina, CIM> 1 o incapacidad de monitorear dosaje.

JPIDS 2023:12 (May) * Haynes et al
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Alternativas de tratamiento en SAMR

* Daptomicina : considerar en bacteremia por SAMR ,excepto neumonia, similar

en costo, eficacia a vancomicina y menos nefrotoxico, una dosis diaria. pediatr
Infect Dis J 2018;37:893-900. Pediatr Infect Dis J 2020; 39:814-23.

* Ceftalorine: serie de casos con eficacia en bacteremia por SAMR, neumonias

complicadas y no complicadas. Alto costo y falta de estudios prospectivos. pediatr

Crit Care Med 2018; 19:€292-9. Antimicrob Agents Chemother 2017;61:e02015-16.
doi:10.1128/AAC.02015-16. Open Forum Infect Dis 2022; 9:0fab606. Pediatr Infect Dis J 2016; 35:752-9.
Pediatr Infect Dis J2016; 35:760—6.

* Linezolid: su biodisponibilidad por via oral permite usar como una alternativa
cuando se aclara la bacteremia y como tratamiento inicial en neumonias no
bacteriemicas. clin Infect Dis 2016; 63:e61—e111. Clin Drug Investig 2021; 41:885-94.

« Terapia combinada : daptomicina con ceftalorina vs vancomicina.Open Forum Infect Dis2020;
7:0fz538. J Pediatr Pharmacol Ther 2018; 23:490-3.

JPIDS 2023:12 (May) ® Haynes et al
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JAMA | Review

Clinkcal Review & Education

Management of Staphylococcus aureus Bacteremia

A Review

Steven Y. L. Tong. MBES, PhD:; Vance G. Fowler Jr, MD, MHS; Lesley Skalla. PhiD, MSLS; Thomas L. Holland, MD. MSc

IMPORTANCE Staphylococcus auwreus, a grame=positive bacterium, is the keading cause of death

from bacteremia workdwide, with a case fatality rate of 15% to 30% and an estimated

Supplemental content
CME at jamacmeloolkup.com
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Chricat Review & Education. Review * Evasion del sistema inmune

Figure 2. Diagnostic Evaluation of Patients With Staphyfococcus aweus

e * Manejo diagnostico ( bacteremia
complicada, no complicada y

For all patients

Perform thorough history and physical examination perSiStente )

Repeat blood cultures every 24-48 h until clear

Transthoracic echocardiography to evaluate for endocardites

High risk for emdocarditis (eg, VIRSTA score =3, persistent bacteremia,

cardiac device): transesophageal echocardicgraphy e

Back pain: spinal magnetic resonance imaging (MR1) or spinal computed o Trata l I I I e nto e n SA M S y SA M R

Comsult with infectious discases
4
tomography (CT)
Neurologic deficits: brain MRI or brain CT

; (IV u Oral y combinaciones )

For persistent bacteremia despite source control

Positron emissson tomography-CT where available

I e Uso de Ceftobiprol

See the ldentifying Sites of Infection section in the text for additional discussion
regarching the respective uses of transthoracic and transesophageal
echocardiography and of spine imaging using CT and MRI.

Published Online: April 7, 2025.
doi:10.1001/jama.2025.4288
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Manejo de las infecciones por S.aureus: es tiempo de cambios ?

* Conocer la epidemiologia local y regional de SAMR
* |dentificar el sitio de infeccion y los factores de riesgo para progresion

* Considerar la disponibilidad de antibioticos, farmacocinética, costo y
efectos colaterales y los estudios pediatricos que avalan su uso

* Realizar estudios prospectivos pediatricos
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