Infektionen
auf der PICU

Dr. Anna Aichinger

PICU, Medizinische Universitat Wien

‘ ' MEDIZINISCHE
UNIVERSITAT WIEN




KlNDERINTENSIVSTAT ON

grEEs B )

ZUTRlTT NUR T NACH AUFFO?DERUNG




* Infektionen,
die zu einer PICU-Aufnahme fihren
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o= (“ « Spezielle Infektionen auf der PICU






Sepsis

Sepsis is a major cause of morbidity and mortality in the paediatric population and can be very challenging to

diagnose and manage

Practice Guideline > Pediatr Crit Care Med. 2020 Feb;21(2):e52-e106.
doi: 10.1097/PCC.0000000000002198.

Surviving Sepsis Campaign International Guidelines
for the Management of Septic Shock and Sepsis-
Associated Organ Dysfunction in Children



Annually, There Are More
Deaths In Children Due To
Sepsis Than Cancer.

Each year, in the U5, more than 75,000 children
will develop severe sepsis and about 7,000 of
these children will die. Consequently, if sepsis is
suspected, action needs to be taken immediately
because a child can die of sepsis within hours.




Bakterielle Infektionen




Bakterielle Infektionen - Pradisponierende Faktoren

* Frihgeburt, geringes Geburtsgewicht
« Alter < 1 Jahr

* nicht geimpft

* Grunderkrankung
« Immundefekt

« Milz-Dysfunktion

« angeborener Herzfehler
« primdre Organdysfunktion (z.B. renal, hepatisch, pulmonal)

« intravscularer Fremdkorper



SEPSIS ist ein KLINISCHER NOTFALL
friihzeitiges Erkennen und frithzeitige Therapie

verbessern das Outcome




Antibiotics in patients with

ongoing sepsis andiseptic shock
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INSIDE INFECTION CONTROL

WHAT IS
SOURCE CONTROL?

« Drainage eines Abszesses oder eines lokalen Infektionsherdes

« Debridement von nekrotischem Gewebe

« Entfernung eines infizierten Fremdkorpers






TOXIC SHOCK SYNDROME (TSS)

% ACUTE CONDITION caused by BACTERIAL INFECTION

o™

* LIFE THREATENING
> INVOLVES MULTIPLE ORGAN SYSTEMS

@“




Fallbericht - PICU

« 02/2023 admission PICU
« Rettung

« respiratorische Insuffizienz

« Alter: 21 Monate, 16 kg, mannlich

« Anamnese:
« keine chronischen Erkrankungen
« Fieber seit 6 Tagen, Husten, Scharlach vor 2 Wochen

« klinische Verschlechterung zuhause - Eltern rufen Rettung
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Case presentation - PICU

¢ P

AU =
: \\\f" , / "
5\\\\‘ . ‘ 5/ - =

&—0

.MEMBRANE OXYGENATION

ECMO

03:20 arrival

CPR, bag mask
venftilafion, no

vascular access




Frage ans Auditorium

Welche Bakterien kénnen ein Toxic Shock Syndrome verursachen?

A) Streptokokken der viridans Gruppe

B) Streptokokkus pyogenes und Staphylokokkus aureus

C) Neisseria meningitidis

D) Streptokokkus pneumoniae

E) Gruppe B Streptokokken

MEDIZINISCHE
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TOXIC SHOCK SYNDROME

STREPTOCOCCUS STAPHYLOCOCCUS
PYOGENES AUREUS

STREPTOCOCCAL TSS NON-STREPTOCOCCAL TSS



Fallbericht

Kulturergebnis #:

E-haemolysierende Streptokokken
Gruppe A

Antihiogramm

Fenicillin- +
Levofloxacin +i-
Erythromiycin +
Clindamycin +




‘ Streptococcal toxic shock syndrome — case definition
; » = CONTROL AND PREVENTION 1. Isolation of GAS
A. From a sterile site (definite case)

B. From a non-sterile site (probable case)
2. Clinical signs of severity
A. Hypotension AND

B. Two or more of the following clinical and laboratory
abnormalities:

a. Fever (>38.5°C)

b. Rash (diffuse macular erythema with subsequent
desquamation)

c. Renal impairment

d. Coagulopathy (platelets <100 or DIC)

e. Liver function abnormalities

f. ARDS

g. Extensive tissue necrosis (including necrotizing fasciitis)



U.S. CENTERS FOR DISEASE

CONTROL AND PREVENTION

CDC Case Definition:
Toxic Shock Syndrome (Other than Streptococcal)
Meets all the following 5 clinical criteria:

W D

Fever: =38.9C
Hypotension: SBP <50mmHg

Rash: diffuse macular erythroderma
Desquamation, 1-2 weeks after onset of

rash

Involvement of 3 or more systems:

Gl: vomiting or diarrhea

MSK: severe myalgias or CK twice upper
limit of normal

Liver: bilirubin, ALT, AST twice upper limit
of normal

Renal: BUN or Cr twice upper limit of
normal, or sterile pyuria =5 WBC/hpf
Platelets <100

CNS: disorientation or altered LOC
without focal neurologic signs







Toxic shock syndrome Management




Antibiotics in patients with

ongoing sepsis andiseptic shock
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Practice Guideline > Pediatr Crit Care Med. 2020 Feb;21(2):e52-e106.
doi: 10.1097/PCC.0000000000002198.

Surviving Sepsis Campaign International Guidelines
for the Management of Septic Shock and Sepsis-
Associated Organ Dysfunction in Children



Journal of Infection (2017) 74, S147—5152

BlANA

British Infection Association

www.elsevierhealth.com/journals/jinf

Toxic shock syndrome - the seven Rs of management
and treatment

Amanda L. Wilkins 2, Andrew C. Steer %4 Pierre R. Smeesters ¢¢f,
Nigel Curtis 2b¢*



The seven Rs of Managing toxic shock syndrome
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RGCngnise

Resuscitation
Rémove source
Rational antibiotics
Role of adjunctive Rx
Review progréss

Reduce risk

Early recognition - can be subtle

Aggressive fluids, consider inotropes
Surgical debridement

Consider need for MRSA cover

T

Continue to review feg 4
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Consider prophylaxis for contacts

Clindamycin, FFP, VIG



Therapie - Toxic shock syndrome

Identifikation und Sensibilitatstestung der Bakterien

empirische antibiotische Therapie

« septischer Schock

« TSS
« Antistaphylokokken R-Laktam-Antibiotikum
« Protein Synthesis-inhibierendes Antibiotikum (z.B. Clindamycin, Linezolid)
« Vancomycin (MRSA-Verdacht)

Anpassung der antibiotischen Therapie nach Antibiogramm

IVIG



Oropharyngeale und Halsinfektionen

Pharynx | Oropharynx

__Hypopharynx










Oropharyngeale und Halsinfektionen

« Atemwegsobstruktion
« Sepsis/Septischer Schock

« Beteiligung der mediastinalen Strukturen




Epiglottitis

Respiratory distress
and associated features

High fever
— Airflow
Cyanotic lips

Muffled voice

Drooling
(due to dysphagia)

Inflamed
epiglottis

Inspiratory stridor

Trachea

Tripod
position

H. influenzae (ungeimpft)
Streptocccus pneumoniae

| Thumb
sign

erfahrene:r Intubateur:in
IV Antibiotika



RETROPHARINGEAL + PerITONSILAR
ABSLESS

Lcou.acnoro 05 PUS

E) ~ReTROPUARYNGEAL ABSLESS
LEEMIND TUE PHARVNX

\ ~ PERITONSILLAR ABSCESS
‘ LAROLNID THE TONSILS ( PALATINE Towsics)

S. pyogenes, S. aureus, Anaerobier
IV-Antibitoika

Operative Drainage - HNO



Lemierre’s = thrombophlebitis of |J
carotid sheath invasion

recent hx pharyngitis

Septic emboli (97% = pulmonary)
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Bacterial
Tracheitis




Bacterial Tracheitis

Clinical

* Usually younger children Managemen:t -
L * Aggressive airway management (in OR)
phamdi e + IV antibiotics (broad spectrum)

* |V fluids

! * Bronchoscopy

Rapid progression

Looks similar to croup Y

Pseudomembrane

But...toxic appearing

\

- Airway emergency |

N

wre-and-succeed-on-your-myemcert-exam/

Mucopurulent
A secretions




Ludwig's Angina

‘ y 8 « polymikrobiell
—ig i e orale Anaeorobier

) — S. aureus
Streptokokkus viridans
Tongue =

IV-Antibiotika

rasche operative
Drainage

Submandibular
space infection

Swelling

Trachea







KLINISCHER NOTFALL
friihzeitiges Erkennen und frithzeitige Therapie
verbessern das Outcome







Frage ans Auditorium

Welche Unterstitzung kann zum Airway management bei oropharyngealen
und Halsinfektionen notwendig sein?

A) HNO

B) Bronchoskop

C) Anasthesie

D) OP-Setting

E) alle der genannten

MEDIZINISCHE
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Airway Management
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Paediatric Respiratory Reviews 26 (2018) 41-48

]

Contents lists available at ScienceDirect = a2
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Paediatric Respiratory Reviews -

ELSEVIER journal homepage:

Review

Childhood community-acquired pneumonia: A review of etiology- and @c,ossmk
antimicrobial treatment studies

Gerdien A. Tramper-Stranders *

Department of Pediatrics, Franciscus Gasthuis & Vlietland, Rotterdam, The Netherlands
Department of Neonatology, Erasmus University Medical Center-Sophia Children’s Hospital, Rotterdam, The Netherlands
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G.A. Tramper-Stranders / Paediatric Respiratory Reviews 26 (2018) 41-48

Episodes per child-year
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W 041-050

Fig. 1. Incidence of pneumonia in children <5 years. Rudan et al, WHO 2008 [4]. Reprinted with permission [4].
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Ambulant erworbene Pneumonie

« Weltweit eine der Hauptursachen fir Mortalitdat und Morbiditat bei Kindern
< 5 Jahren

* Viren

« Bakterien
« Streptocccus pneumoniae

« Staphylococcus aureus




Age Group

Common Pathogens

Empiric Antimicrobials

0-3 mo*

Group B streptococcus
Listeria monocytogenes
Bordetella pertussis

Viruses (in particular, respiratory
syncytial virus, influenza)

Chlamydia trachomatis
Mycoplasma hominis
Ureaplasma urealyticum
Treponema pallidum

Ampicillin and aminoglycoside or
third-generation cephalosporin

No antimicrobials for most viruses in
this age group

Macrolides for atypical pneumonias
Penicillin for T. pallidum

>4 mo-S5y

Viruses: adenovirus, influenza,
parainfluenza

Streptococcus pneumoniae
Staphylococcus aureus

Oseltamivir for influenza

Ampicillin for susceptible

S. pneumoniae; third-generation
cephalosporin for presumed resistant
S. pneumoniae or Haemophilus
influenza

Vancomycin or clindamycin for
suspected S. aureus

> 5 years

S. pneumoniae
Mycoplasma pneumoniae
Chlamydophila pneumoniae
Viruses

Ampicillin for susceptible

S. pneumoniae; third-generation
cephalosporin for presumed resistant
S. pneumoniae

Macrolide addition for presumed
atypical pneumonia

Vancomycin or clindamycin for

suspected S. aureus o




Kritierien fur ICU-Auftnahme

« invasive Beatmung, Intubation

* noninvasive Beatmung

« drohendes respiratorisches Versagen
« deutlich erhohte Atemarbeit
« wiederholte Apnoen

- kardiovaskulares Versagen
« anhaltende Tachykardie
« Blutdrucksupport

- veranderter mentaler Status
« Hyperkapnie, Hypoxie



Komplikationen

Pleuraerguss/Empyem
Nekrotisierende Pneumonie
Lungenabszess
Sepsis/septischer Schock
ARDS

MAV

Liegend

I




ZNS Infektionen
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Untersuchungen

Lumbar Puncture * Liquorstatus
- « Zellzahl, Glucose, Protein

« Sermun-Glucose-Differenz
« Bakt. Kultur, Gramfarbung
« PCR auf Viren (Enterovirus, HSV)

« ,Meningitis Panel®

e Tuberculose-Kultur

Cerebrospinal fluid

« SIADH/Diabetes insipidus

« Monitoring Harnausscheidung,
Bilanz, Elektrolyte

Spinal needle




Table 15.4 Common Causes of Meningitis in the Intensive

Care Unit

_580 Group, mo Microorganisms Empiric Antibiotics
<2 Enterovirus Ampicillin and aminoglycoside
* Group B streptococcus or cefotaxime
Listeria monocytogenes Acyclovir?

Enteric Gram-negative rods
Herpes simplex virus®

—

>2 . Streptococcus pneumoniae Third- or fourth-generation
Neisseria meningitidis cephalosporin and vancomycin

* Consider in bables <4 weeks, particularly in those presenting with selzures or vesicles.



Nosocomial Infections
(Hospital Acquired
Infections)




Frage ans Auditorium

Was sind die Hauptursachen fiir nosokomiale Infektionen?

A) Harnkatheter

B) operative Eingriffe

C) zentrale GefaRkatheter

D) invasive Beatmung

E) alle der genannten

MEDIZINISCHE
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CAVSES
Ly

SURGICAL PROCEDVURES
Ls SURGICAL SITE INFECTIONS D e

URINARY CATHETERS
L URINARY TRACT INFECTIONS

CENTRAL VENOUS CATHETERS
L BLOODSTREAM INFECTIONS

MECHANICAL VENTILATION /&
L PNEUMONIA ﬁ / h



TYPES

MOST COMMON:
STAPHYLOCOCCUS AUREUS

~7) OTHER COMMON PATHOGENS:

ESCHERICHIA coLl 0%

o @. ENTEROCOCC
: ‘ CANDIDA
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APPROPRIATE ROUTINE

ANTIMICROBIAL USE DISINFECTION



Fallprasentation

« 17 Jahre
« seit 3 Wochen starke Kopfschmerzen und Erbrechen

« seit 2 Tagen deutlich schlafriger > Vorstellung
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Zystische Raumforderung temporoparietal rechts und Stammganglienbereich li



Fall

verzogerte verbale Antwort, Meningealzieichen, positives Lasque-Zeichen

plotzliche Somnolenz, hamodynamisch und respiratorisch instabil

- ad cCT - diffuses Hirnddem mit Hirndruckzeichen

- EVD zur Entlastung und Hirndruckmanagement

cerebrale Toxoplasmose bei HIV-Infektion/AIDS



INFECTIOUS DISEASES IN THE
IMMUNOCOMPROMISED HOST




People with weakened immune systems are

TRANSPLANTATION

S

Primary Immunodeficiency Secondary Immunodeficiency

& IMmune
I Deficiency
Foundation










— Awareness —

PRIMARY
IMMUNODEFICIENCY
DISEASE




Warning Slgns

of Pri imary Immunodeficien

Primary Immunodeficiency [Pi) causes children and adults to have infections that come back frequently or
are unusually hard to cure. 1:500 persons are affected by one of the known Primary Immunodeficiencies.
If you or someone you know is affected by two or more of the following Warning Signs, speak
to a physician about the possible presence of an underlying Primary Immunodeficiency.

Four or more new ear infections within 1 year.

Two or more serious sinus infections within 1 year.
Two or more months on antibiotics with litfle effect.
Two or more pneumonias within 1 year.

Failure of an infant to gain weight or grow normally.
Recurrent, deep skin or organ abscesses.

Persistent thrush in mouth or fungal infection on skin.

Need for intravenous antibiotics to clear infections.

VO ONOGOCURMWUN-

Two or more deep-seated infections including septicemia.

A family history of PI.

Source: Jeffrey Modell Foundation
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Facts und Management

daran denken - Abklarung einleiten

atypische/opportunistische Infektionen
fulminanter Verlauf

rasche und aggressive antiinfektive Therapie
antibiotisch, antifungal, antiviral

Prophylaxe (antibiotisch, antifungal, antiviral, PCP)
Isolation

ev. CMV-negative Blutprodukte, Transfusionskriterien

Onkologie, Immunologie, Transplant, Infektiologie




Antiinfektiva/Antibiotika

“can safe lives, but at the same time exert harm to the individual”

Critically ill children

wise decision-making
for or against antibiotic treatment

even more than others




Clinical Infectious Diseases
o] 1D AN hivma
M A J 0 R A R T I C L E ]nftcliuus Diseases Society of America  hiv medicine association OXFORD

Antibiotic Indications and Appropriateness in the Pediatric
Intensive Care Unit: A 10-Center Point Prevalence Study

Kathleen Chiotos,'** Jennifer Blumenthal,*® Juri Boguniewicz,® Debra L. Palazzi,’ Erika L. Stalets,® Jessica H. Rubens,’ Pranita D. Tamma,’
Stephanie S. Cabler,’ Jason Newland,' Hillary Crandall,'" Emily Berkman,'? Robert P. Kavanagh,'* Hannah R. Stinson,'* and Jeffrey S. Gerber™*

"Division of Critical Care Medicine, Department of Anesthesiology and Critical Care, Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania, USA; “Division of Infectious Diseases, Department
of Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania, USA; *Perelman School of Medicine, University of Pennsylvania, Philadelphia, Pennsylvania, USA; *Division of Infectious
Diseases, Department of Pediatrics, Boston Children's Hospital, Boston, Massachusetts, USA; *Division of Critical Care Medicine, Department of Anesthesiology, Critical Care, and Pain Medicine,
Boston Children's Hospital, Boston, Massachusetts, USA; ®Section of Infectious Diseases and Epidemiology, Department of Pediatrics, University of Colorado School of Medicine, Aurara, Colorado,
USA:; “Infectious Diseases Division, Department of Pediatrics, Baylor College of Medicine, Houston, Texas, USA; ®Division of Critical Care Medicine, Department of Pediatrics, University of Cincinnati
College of Medicine, Cincinnati, Ohio, USA; *Division of Infectious Diseases, Department of Pediatrics, Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; “Division of
Infectious Diseases, Department of Pediatrics, Washington University in St. Louis, St. Louis, Missouri, USA; "'Division of Pediatric Critical Care, Department of Pediatrics, University of Utah, Primary
Children’s Hospital, Salt Lake City, Utah, USA; "Division of Pediatric Critical Care Medicine, Department of Pediatrics, Seattle Children's Hospital, University of Washington School of Medicine,
Seattle, Washington, USA; and "Division of Pediatric Critical Care Medicine, Department of Pediatrics, Penn State University College of Medicine, Hershey, Pennsylvania, USA

Ein Drittel der kritisch kranken Kinder auf der PICU hat eine unangemessene
Antibiotikatherapie
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Pediatric Drugs (2021) 23:39-53

https://doi.org/10.1007/s40272-020-00426-y

REVIEW ARTICLE

Optimizing the Use of Antibiotic Agents in the Pediatric Intensive Care
Unit: A Narrative Review

JefWillems'® . Eline Hermans?*© . Petra Schelstraete®® . Pieter Depuydt®® . Pieter De Cock'*¢

Accepted: 24 October 2020 / Published online: 10 November 2020
© Springer Nature Switzerland AG 2020
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REVIEW ARTICLE OPEN W) Check for updates
Antibiotics in critically ill children—a narrative review on

different aspects of a rational approach

Nora Bruns' and Christian Dohna-Schwake (%) '™

© The Author(s) 2021

Pediatric Research (2022) 91:440-446; https://doi.org/10.1038/541390-021-01878-9



6 Schliisselfragen zur Antibiotikatherapie auf der PICU

Hemodynamic
instability?

Immunocompromise?

Central line?

Fig. 1 Key questions to guide decision-making in antibiotic treatment in critically ill children.

3-h time frame for diagnostic
work-up*' to find or rule out an
infectious source

Use standard antibiotic regimen
according to the site infection if
treatment is indicated

Immediately administer broad
spectrum antibiotics according to

patient and hospital bacterial spectra

Consider MDR pathogen relevant if
anatomic relation is present (e.g.,
MRSA nasal carriage in intubated

patient with nosocomial pneumonia)

Consider third-generation

cephalosporines if antibiotic
treatment is indicated and no focus

Use standard antibiotic regimen

according to the site infection if
treatment is indicated

Consider broad-spectrum antibiotics
like corbapenems or combination
therapy according to local and
patient resistances

If antibiotic therapy is indicated use
standard dosage for first application;
then contact ASP specialist for advice
on subsequent therapy

YES

Obtain peripheral blood cultures

Obtain central and peripheral blood
cultures;
remove central line if the patient is

instable and if possible

Check results of initial diagnostics;

rule out other reasons for systemic

inflammation*?; consider escalation
of antibiotic treatment

Check results of initial diagnostics;
consider de-escalation of treatment

according to detected pathogen

Severe liver or
kidney
dysfunction?

Clinical
improvement
after 48 h?

N. Bruns and C. Dohna-Schwake
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1. Schliisselfrage

NO 3-h time frame for diagnostic
work-up*' to find or rule out an
infectious source

Hemodynamic

instability?
Y Immediately administer broad

spectrum antibiotics according to

YES patient and hospital bacterial spectra

Practice Guideline > Pediatr Crit Care Med. 2020 Feb;21(2):e52-e106.
doi: 10.1097/PCC.0000000000002198.

Surviving Sepsis Campaign International Guidelines
for the Management of Septic Shock and Sepsis-
Associated Organ Dysfunction in Children



2. Schlusselfrage

Immunocompromise?

NO

YES

Consider third-generation

cephalosporines if antibiotic
treatment is indicated and no focus

Consider broad-spectrum antibiotics
like corbapenems or combination
therapy according to local and
patient resistances




3. Schlusselfrage

Central line?

NO

YES

Obtain peripheral blood cultures

Obtain central and peripheral blood
cultures;
remove central line if the patient is
instable and if possible




4. Schlusselfrage

Use standard antibiotic regimen NO
according to the site infection if
treatment is indicated

MDR
Consider MDR pathogen relevant if colonization?
anatomic relation is present (e.g.,
MRSA nasal carriage in intubated YES

patient with nosocomial pneumonia)




5. Schliisselfrage

Use standard antibiotic regimen

according to the site infection if
treatment is indicated

NO

If antibiotic therapy is indicated use
standard dosage for first application;
then contact ASP specialist for advice
on subsequent therapy

YES

Severe liver or

Kidney
dysfunction?




6. Schlusselfrage

Check results of initial diagnostics; NO

rule out other reasons for systemic

inflammation™; consider escalation
of antibiotic treatment

Clinical
iImprovement

after 48 h?
Check results of initial diagnostics;

consider de-escalation of treatment YES
according to detected pathogen




6 Schliisselfragen zur Antibiotikatherapie auf der PICU

Hemodynamic
instability?

Immunocompromise?

Central line?

Fig. 1 Key questions to guide decision-making in antibiotic treatment in critically ill children.
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cephalosporines if antibiotic
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like corbapenems or combination
therapy according to local and
patient resistances

If antibiotic therapy is indicated use
standard dosage for first application;
then contact ASP specialist for advice
on subsequent therapy
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Obtain peripheral blood cultures

Obtain central and peripheral blood
cultures;
remove central line if the patient is

instable and if possible

Check results of initial diagnostics;

rule out other reasons for systemic

inflammation*?; consider escalation
of antibiotic treatment

Check results of initial diagnostics;
consider de-escalation of treatment

according to detected pathogen
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dysfunction?

Clinical
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N. Bruns and C. Dohna-Schwake
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Antibiotic Guidelines

infection management guidelines
Empirical Antibiotic Therapy in Adults
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Take home message

Infektionen, die zur PICU-Aufnahme fiihren

Spezielle Infektionen auf der PICU
* Immunsupprimierte Kinder

« Nosokomiale Infektionen

Adaquate Antibiotikatherapie
Keimspektrum

Antibiotika-Therapieempfehlungen




Vielen Dank fur lhre
Aufmerksamkeit

Dr. Anna Aichinger
Padiatrische Intensivstation (PICU), MedUni Wien

anna.a.aichinger@meduniwien.ac.at



