Cocuklarda
Sepsis ve septik sok yonetimi

Prof Dr Erdal ince
Ankara Universitesi Tip Fakiiltesi
Cocuk Enfeksiyon Hastaliklari Bilim Dali
Cocuk Yogun Bakim Bilim Dali
Milli Pediatri Kongresi ANTALYA, 2016



Sepsis - septik sok yonetimi

1. ERKEN TANI
2. ERKEN TEDAVI
3. DOGRU TEDAVI



Erken tani neden onemli ?
Erken tani ne demek?

MORTALITE

SOK YOK SOK VAR

Genel mortalite: %4 Septik sok: % 13-34
Coklu Organ yetmezligi: = 4: %100
Toplum kékenli: %2
Hastane kaynakhi: %8

Hartman ME, et al. Trends in the epidemiology of pediatric severe sepsis*. Pediatr Crit Care Med 2013; 14:686.

Ruth A, et al. Pediatric severe sepsis: current trends and outcomes from the Pediatric Health Information Systems database. Pediatr Crit Care Med 2014; 15:828.
Balamuth F, et al. Pediatric severe sepsis in U.S. children's hospitals. Pediatr Crit Care Med 2014; 15:798.

Watson RS, et al. The epidemiology of severe sepsis in children in the United States. Am J Respir Crit Care Med 2003; 167:695.

Odetola FO, et al. Patient and hospital correlates of clinical outcomes and resource utilization in severe pediatric sepsis. Pediatrics 2007; 119:487.



Sepsis erken tani nasil konur?

Erken tani fazla siipheci olmayi gerektirir

= Risk gruplarini bilme
= Erken donem bulgularini tanima



Sepsis risk gruplari nelerdir?

Sepsis sikligi, ABD

Yas 1000 Cocuk/Yil
3 yasindan kucuk atesli bebekler <lay 9,7
1-12 ay 2,25
1-18 yas 02,3-0,52

intravaskaiiler kateter , idrar kateteri, drenaj kateteri

Entiibasyon ve MV
Biiyiik cerrahi

Yogun bakim hastalari

Altta yatan hastaligi olan hastalar

Immun baskilanmasi olan hastalar
Agir malniitrisyon
No6tropeni ve malign hastaliklar
Dogumsal veya kazanilmis immiin yetersizlikler
TranSP!_a ntasyon ha_stala r . *Watson RS, et al. The epidemiology of severe sepsis in
Orak hiicre anomallSl/splenektoml children in the United States. Am J Respir Crit Care
HIV Med. 2003 Mar 1;167(5):695-701.

Anomali va r||§| *Hartman ME, et al. Trends in the epidemiology of pediatric
Doéumsal kalp hastaliklari severe sepsis. Pediatr Crit Care Med 2013; 14:686.
Genitoiiriner anomali *Ruth A, et al. Pediatric severe sepsis: current trends and

" N . . outcomes from the Pediatric Health Information Systems
Norolik sorgnla)r, Yutma dlsfonk5|yonu database. Pediatr Crit Care Med 2014; 15:828.0
GIS anomalileri
Travma
Yanik hastalari
Ciddi travma

Genis spektrumlu antibiyotik kullanilan hastalar



Erken donem klinik bulgulari nedir?

. YAKINMA ve FiZiK MUAYENE FOKAL ENFEKSIYON VE ALTTA YATAN
HASTALIK/DURUMA AiT BULGULAR

* Ates
. Normal durumuna akut degisiklik
lyi gériinmeyen (toksik) cocuk s Pnémoni
— Huzursuzluk, keyifsiz, asiri aglama )
— Etrafa ilginin kaybi * Dehidratasyon
— Uykuya egilim, baygin . ..
— Halsizlik, fiziksel aktivite azalmasi, kendini Menenjit
birakma *  Yumusak doku enfeksiyonu
® Tasikardi *  Akut piyelonefrit
* Beslenmeye isteksizlik ve kusma *  Akutbatin
e Ta kipne *  Toksik Sok Sendromu

e Sigrayici nabiz (sicak sok fazi) e

* Cilt renginde degisim
e Dokintu




DokUntu

| —

Meningokoksemi ABHS sepsisi: streptokoksik TSS




Erken donemde tani almaz ise sonraki bulgular

nelerdir?
l. Septik sok bulgulari

Il. Organ yetmezligi bulgulari
Biling bozuklu derinlesir - konviilsiyon
Solunum sikintisi ve solunum yetmezligi (ARDS)

Oligo-aniiri
Hepatomegali - sarilik
Kanama ve gangrenler




Septik sok tanisi nasil yapilir?
[vital bulgularin degisimi @ periferik dolasim bozuklugu bulgulari]




Sepsis ve septik sok tanisi klinik bulgular ile konur.
Laboratuvar:

(taniy1 destekleme, komplikasyonlari saptama/izleme, hastalik agirlik derecesini belirleme ve tedaviyi yonlendirme)

Bakteriyolojik incelemeler

Bakteriyolojik olmayan incelemeler

Kan kiiltlird: Greme orani: (%40-75)

Diger kulturler: enfeksiyon olasili olan her yerden
kaltdr alinmahdir

— idrar kilturt

Diski kalttir: ishal varsa

Bogaz kultura: klinik bulgu varsa

Viicut sivilari kilttirti: klinik — radyolojik bulgu varsa
— BAL

Serolojik incelemeler
Antijen saptama
PCR

= Tam kan sayimi:

=  Arter kan gazlari:

= Kan laktik asit diizeyi:

= Tam idrar incelemesi:

= Serum elektrolitleri: Na, K, Ca, iCa, Mg, fosfor,
=  BUN, kreatinin

= ALT/AST, bilirubin:

= Biyokimyasal incelemeler:

= Kanama testleri: PT ve PTT, fibrinojen, D-dimer
= Kan grubu saptanmasi:

= Akciger grafisi:

= _Akut faz yaniti: CRP, PCT

BOS incelemesi: (gerekli hastalarda)

Klinik duruma gore ek incelemeler ve goriintiilemeler: fokal
odak aranmasi




Kan laktik asit diizeyinin 6nemi ?

Dolasim yetmezliginin varligini saptamak ve agirhigini belirlemek
Tedaviye yaniti izlemek

SEPSIS TANISININ RUTIN BIR INCELEMESIDIR

Arter kani LAKTIK ASIT : > 4 mmol/L sok durumunun bir géstergesidir

Jansen TC, van Bommel J, Mulder PG, et al. The prognostic value of blood lactate levels relative to that of vital signs in the pre-hospital setting: a pilot
study. Crit Care 2008; 12:R160.

Scott HF, Donoghue AJ, Gaieski DF, et al. The utility of early lactate testing in undifferentiated pediatric systemic inflammatory response syndrome.
Acad Emerg Med 2012; 19:1276.



SEPSIS TEDAVISI



Sepsis mortalitesi son 50 yilda azalmistir
(Patogenez giderek daha iyi anlasildi)

Mortalite %97 %60 %30 %14 %2-8 (4)

*Antibiyotik *Acil ve Yogun *Tedavi rehberleri *Hedef gozetimli
bakim . tedavi
*  Sivi tedavisi
* KVSilaglar *Organ destek
* Erken mekanik tedavileri
ventilasyon

Yogun bakim liniteleri ve monitorizasyon

Erken sivi replasmani

1 Sepsis ve septik sok

daima yogun bakim

unitesi olan bir yerde
izlenmelidir

O O O .Y

Meningococcus Malana

1963 1985 1998 2004 2001-2005

Odetola FO, Gebremariam A, Freed GL. Patient and hospital correlates of clinical outcomes and resource utilization in severe pediatric sepsis. Pediatrics 2007; 119:487.
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Han YY, Carcillo JA, Dragotta MA, et al. Early reversal of pediatric-neonatal septic shock by community physicians is associated with improved outcome. Pediatrics 2003; 112:793.

Weiss SL, Parker B, Bullock ME, et al. Defining pediatric sepsis by different criteria: discrepancies in populations and implications for clinical practice. Pediatr Crit Care Med 2012; 13:e219.
Jaramillo-Bustamante JC, Marin-Agudelo A, Fernandez-Laverde M, Barefio-Silva J. Epidemiology of sepsis in pediatric intensive care units: first Colombian multicenter study. Pediatr Crit Care Med 2012; 13:501.
Carcillo JA. What's new in pediatric intensive care? Crit Care Med. 2006;34:5183-90



Sepsis veya sliphesi olan bir hasta icin izlenme kosullari uygun
degilse

Hava yolu acikhigi sagla
Oksijen

Sivi

IV antibiyotik

2 5 Y

Gozetimli olarak

YOGUN BAKIM UNITESI OLAN BIiR MERKEZE
SEVK ET




Erken donemde uygun sevkin ve acil servis

tedavisinin onemi nedir? Aot ond aims—The case fatatiy

rate from meningococcal disease (MD)
has remained relatively unchanged in the
post antibiotic era, with 20-50% of pa-
tients who develop shock still dying. In
1992 a new paediatric intensive care unit
(PICU) specialising in MD was opened.
Educational information was dissemi-
nated to local hospitals, and a specialist
transport service was established which
delivered mobile intensive care. The influ-
ence of these changes on mortality of chil-
dren with MD was investigated.

Methods—A total of 331 consecutive chil-
dren with meningococcal disease admit-

. . . ted to the PICU between 1992 and 1997
Reduction in case fatallt}-’ rate from were studied. Severity of the disease on

admission was assessed using the paediat-

meningococcal disease associated with improved ric risk of mortality (PRISM) score.
1lealthcare deliverv Logistic regression analysis was used to

correct for clinical severity, age, and sex;
death was the outcome, and year of
admission, a temporal trend variable, was
/the primary exposure.

Results—THeE

R Booy, P Habibi, § Nadel, C de Munter, | Britto, A Morrison, M Levin, and the
Meningococcal Research Group

-

vear (fromn
despite disk
unchanged. T adjustmen Jage, sex,
and disease severity, the overall estimate
for improvement in the odds of death was
g(i?"/u per vear (odds ratio for the yearly )

[ [
M e n I n g o ko ks e m I E';:::.":s:c;:rs—ﬁ significant improvement

in outcome for children admitted with

°® 1 9 9 3 m t I t O/ 2 3 MD to a PICU has occurred in association

O r a I e o with improvements in initial management

of patients with MD at referring hospitals,

°® 1 9 9 7 t I t O/ 2 use of a mobile intensive care service, and
I I l 0 r a I e (0] centralisation of care in a specialist unit.

(Arch Dis Chald 2001;85:386-300)




Cocuklarda sepsis- septik sok hemodinamik
destek tedavisi rehberleri

Special Article

Clinical practice parameters for hemodynamic support of pediatric

and neonatal patients in septic shock®
2002

Joseph A. Carcillo, MD; Alan 1. Fields, MD; Task Force Committee Members

Pediatric Special Article

Clinical practice parameters for hemodynamic support of pediatric
and neonatal septic shock: 2007 update from the American C¢"
of Critical Care Medicine* 2007

Joe Brierley, MD; Joseph A. Carcillo, MD; Karen Choong, MD; Tim Comell, MD; Allan DeCaen, MD;

Andreas Deymann, MD; Allan Doctor, MD; Alan Davis, MD; John Duff, MD; Marc-Andre Dugas, MD;

Alan Duncan, MD; Barry Evans, MD; Jonathan Feldman, MD; Kathryn Felmet, MD; Gene Fisher, MD;

Loy Frankel, MD; Howard Jefiries, MD; Bruce Greenwald, MD; Juan Gutierrez, MD;

Mark Hall, MD; Yong Y. Han, MD; James Hanson, MD; Jan Hazelzet, MD; Lynn Heman, MD; Jane Kiff, MD;
Niranjan Kissoon, MD; Alexander Kon, MD; Jose Irazusta, MD; John Lin, MD; Angie Lorts, MD;

Michelle Mariscalco, MD; Renuka Mehta, MD; Simon Nadel, MD; Trung Nguyen, MD; Carol Nicholson, MD;
Mark Peters, MD; Regina Okhuysen-Cawley, MD; Tom Poulton, MD; Monica Relves, MD; Agustin Rodriguez, MD;
Ranna Rozenfeld, MD; Eduardo Schnitzler, MD; Tom Shanley, MD; Sara Skache, MD; Peter Skippen, MD;
Adalberto Torres, MD; Bettina von Dessauer, MD; Jacki Weingarten, MD; Timothy Yeh, MD; Amo Zaritsky, MD;
Bonnie Stojadinovic, MD; Jerry Zimmerman, MD; Aaron Zuckerberg, MD

Special Article

Surviving Sepsis Campaign: International guidelines for
management of severe sepsis and septic shock: 2008

2008

R. Phillip Dellinger, MD; Mitchell M. Levy, MD; Jean M. Carlet, MD; Julian Bion, MD; Margaret M. Parker, MD; Roman Jaeschke, MD;
Konrad Reinhart, MD; Derek C. Angus, MD, MPH; Christian Brun-Buisson, MD; Richard Beale, MD; Thierry Calandra, MD, PhD;
Jean-Francois Dhainaut, MD; Herwig Geriach, MD; Maurene Harvey, BN; John J. Marini, MD; John Marshall, MD; Marco Ranieri, MD;
Graham Ramsay, MD; Jonathan Sevransky, MD; B. Taylor Thompson, MD; Sean Townsend, MD; Jeffrey 5. Vender, MD;

Janice L. Zimmerman, MD; Jean-Louis Vincent, MD, PhD; for the Intemational Surviving Sepsis Campaign Guidelines Committee

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

R. Phillip Dellinger, MD'; Mitchell M. Levy, MD?* Andrew Rhodes, MB BS*

2012

Dijillali Annane, MD?;

Herwig Gerlach, MD, PhD?; Steven M. Opal, MD?¢ Jonathan E. Sevransky, MD’; Charles L. Sprung, MD?%
Ivor S. Douglas, MD’; Roman Jaeschke, MD'’; Tiffany M. Osborn, MD, MPH"'; Mark E. Nunnally, MD'?;
Sean R. Townsend, MD"; Konrad Reinhart, MD'; Ruth M. Kleinpell, PhD, RN-CS';

Derek C. Angus, MD, MPH'S; Clifford S. Deutschman, MD, MS'7; Flavia R. Machado, MD, PhD'%;
Gordon D. Rubenfeld, MD'"; Steven A. Webb, MB BS, PhD?’; Richard J. Beale, MB BS*';

Jean-Louis Vincent, MD, PhDD**; Rui Moreno, MD, PhD*; and the Surviving Sepsis Campaign

Guidelines Committee including the Pediatric Subgroup*
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Recognize decreased mental status and perfusicn.
Begin high flow 0. Establish IV/10 access.

Initial resuscitation: Push boluses of 20 cc/kg
isotonic saline or colleid up to and over
60 cc/kg until perfusion improves or unlass
rales or hepatomegaly develop. Correct
hypoglycemia and hypocalcemia. Begin antibiotics.

T
Shock not reversed?

Reverse warm shack by ti

Fluid refractory shock: Begin inotrope IV/I0.
Use atropine/ketamine IV/IO/IM to obtain
central access and airway if neaded.
Reverse cold shock by titrating central di
or; if resistant, titrate central epinephrine.

Dose range:
Dopamine up to
10 meg/kg/min,

r

ine
0.05 to 0.3

ing central

meg/ka/min.

T
Shock not reversed?

Catecholamine resistant shock: Begin hydrocortisone
if at risk for absolute adrenal insufficiency

!

| Monitor CVP in PICU. Attain normal MAP-CVP and ScvO, >70 percent.

¥

v

v

Cold shock with
normal blood pressure:

1. Titrate fluid and
epinephrine, Scv0,
>70 percent, Hgb

Cold shock with
low blood pressure:

1. Titrate fluid and

epinephrine, Scv0y
>70 percent, Hgb

Warm shock with
low blood pressure:
1. Titrate fluid and
nerepinephrine,
ScviD; >70 percent.

milrininone, imrinone,
and others). Consider
levosimendan,

>10 g/dL. >10 a/dL. 2. If still hypotensive,

2. If Scv0, still 2, If still hypotensive, consider vasopressin,
<70 percent, add consider inephri terlipressin or
vasodilator v_\rith 3. 1f Scv0, still angiotensin.
volume loading <70 percent, consider 3. If ScvO, still
{nitr 5, ok ilri <70 percent, consider

enoximone or

levasimendan.

low dose epinephrine.

T
Shock not reversed?

v

Rule out and carrect pericardial effusion, pneumcthorax, and
intra-abdominal pressure >12 mmHg. Consider pulmonary artery,
PICCO, or FATD catheter, and/or Doppler ultrasound to guide fluid,

inctrope, vasopressor, vasodilator and hormonal therapies.
Goal CI »3.3 and <6.0 L/min/m2,

shock:

T
Shock not reversed?




Tedavi rehberleri: Septik sok tedavi

ERKEN donemde yiiksek oksijen
ERKEN vyiiksek hacim sivi
ERKEN inotrop * vazopressor

AMAC

sok ve vital organ fonksiyonlarini
ilk saatlerde (ilk 6 saat) agressif bir

IV. ERKEN mekanik ventilasyon — o
V. riskli hastalarda hidrokortizon tedavi ile normale dondirmek
1.  Mental durumun diizelmesi ERKEN VE HEDEF GOZETiMLi TEDAVi
2. Kalp hizinin giderek azalmasi
3. Periferik ve merkezi nabiz farkinin diizelmesi MONITORIZASYON ILE AMACLANMIS FIZYOLOJIK
4 Ekst iteleri PARAMETRELERE ULASMAK ICIN GEREKIRSE SIVI VE
: stremiteierin Isinmasi iINOTROP VAZOPRESSOR TEDAVININ DUZENLENMESi
5. Kapiller dolum zamani (< 2 sn)
6. idrar ¢ikis hizi (> 1mi/kg/saat veya >40 cc/saat))
7. Kan basincinin normal olmasi (<1 ay: 60 mmHg, 1 ay-10 yas: >2 x yas+70 mmHg, > 10 yas: >90 mmHg)
8. Metabolik asidozun diizelmesi ve Laktad diizeyinde diisme (<4 mmol/I veya her saat %10 azalma)
9. Vena kava sliperior 0, SAT >%70

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012




Tedavi rehberleri: tedavi standardiasyonu

Tedavi rehberine uyum: mortalitede belirgin azalma sagliyor

«de Oliveira CF, et al.. ACCM/PALS haemodynamic support guidelines for paediatric septic shock: an outcomes comparison with and without monitoring central venous oxygen saturation.

Intensive Care Med 2008; 34:1065.

*Booy R, et al. Reduction in case fatality rate from meningococcal disease associated with improved healthcare delivery. Arch Dis Child 2001; 85:386.

*Maat M, et al. Improved survival of children with sepsis and purpura: effects of age, gender, and era. Crit Care 2007; 11:R112.

*Cruz AT, et al. Implementation of goal-directed therapy for children with suspected sepsis in the emergency department. Pediatrics 2011; 127:e758.
*Paul R, et al. Improving adherence to PALS septic shock guidelines. Pediatrics 2014; 133:e1358.

Early Reversal of Pediatric-Neonatal Septic Shock by Community
Physicians Is Associated With Improved Outcome

Yong Y. Han, MD*§; Joseph A. Carcillo, MD*{§; Michelle A. Dragotta, RN§; Debra M. Bills, RN§;
R. Scott Watson, MD, MPH*1§; Mark E. Westerman, RT§; and Richard A. Orr, MD*1§

ABSTRACT. Objective. Experimental and clinical
studies of septic shock support the concept that early
resuscitation with fluid and inotropic therapies improves
survival in a time-dependent manner. The new American
College of Critical Care Medicine-Pediatric Advanced Life

mote ACCM-PALS recommended rapid, stepwise escala-
tions in fluid as well as inotropic therapies may have
value in improving outcomes in these children. Pediat-
rics 2003;112:793-799; fluid resuscitation, inotropes, inter-

facility transport, hydrocortisone.

*Uygun tedavi verilmedigi her saat mortalite 1,5 kat artiyor

*Dolasim bozuklugunun surdiigii her saat i¢cin mortalite 2,3 kat artiyor




Yogun Bakim ve
Monitorizasyon

BASLANGIC MONITORIZASYONU

— Klinik parametreler
* Biling
* Nabiz vurusu
* Ciltisisi
* Derirengi
* KDZ

— Monitor parametrleri
* Kalp hizi
* SShizi
* Kan basinci (non invaziv)
e 0O2sat
* sl

— Aldigi cikardigi: idrar cikis hizi
— Kan laktad ve kan gazi

=

Baslangic¢ sivi ve katekolamin
tedavisi ile dolasim bozuklugu
diizelmeyen hastalarda;

INVAZIV MONITORIZASYON

— intrarateriyel kateterizasyon:
e Basing 6lcimui
* Arter kani 6rneklemesi

— Santral venoz kateterizasyon
e Gulvenli damar yolu
e Katekolamain inflizyonu
e CVPolgcimi

e Santral venoz oksijen saturasyonu
izlemi




Sepsis - Septik sok tedavisi
basamaklari

Antimikrobial tedavi
. Antibiyotik tedavisi
. Fokal odagin tedavisi

Destek tedavisi (sok: var mi? yok mu?)
. Hava yolu acilmasi ve Oksijen

. Sivi (dolasimin durumuna gore miktari ayarlanir)

inotrop/vazopressér (sok olan hastalarda) IV
Riskli hastalarda hidrokortizon

(. Metabolik bozukluklarin diizeltilmesi )
. Anemi varsa diizeltilmesi

. DIC varsa tedavisi

. Organ yetmezligi gelisirse tedavisi

( )
° °
. J




Antimikrobial tedavi

1. ilag
2. Fokal odagin ortadan kaldirilmasi



Sepsis - Etkenler

*  Toplum kaynakl

Hastane kaynakl (saghk bakimi ile iliskili)



Toplum kaynakli sepsis etkenleri

0-30 giin

Gram (-) enterik basiller (E.coli, K.pneumonia)

Group B streptococcus
Listeria monocytogenes

30-90 gun

Streptococcus pneumoniae
Neisseria meningitidis

S. aureus

Haemophilus influenzae tip b

Sporadik ve daha az sikhkta gériilen etkenler

A grubu streptokok
Salmonella grubu bakteriler

3 ay- 5 yas

Gram (-) enterik basiller: E.coli, K.pneumoniae

> 5 yas -18 yas

Streptococcus pneumoniae
Neisseria meningitidis
S. aureus

ASILAMA:

Streptococcus pneumoniae
Haemophilus influenzae tip b
Meningokok

bu etkenlere bagli sepsis sikligi azalacaktir




Hastane kaynakli sepsis etkenleri

(hastanin bulundugu liniteye ve altta yatan hastaliga gore degisir)
TUM COCUKLUK YAS GRUBU

Etken grubu Etken Direng Risk gruplari
Gram (+) Koagulaz negatif stafilokok | MRKNS intravaskiiler kateter
bakteriler S.aureus MRSA intravaskiiler kateter
Yanik
Enterokok tiirleri VRE Genis spektrumlu antibiyotik kullanimi
Alfa hemolitik streptokok Beta-laktam direnci Notropeni-Mukozit
Gram (-) K. pneumoniae intravaskiler kateter
b Al E coli ESBL Genis spektrumlu antibiyotik kullanimi
Karbapenemaz Girisim yapilmis
Enterobakter tirleri Yogun bakimda yatma
P. aeruginosa Karbapenem direnci Notropeni
Acinetobacter tirleri Pan-drug direng Yanik
Serratia tiirleri Beta-laktam direnci e
S. maltophilia Bata-laktam direnci
Citrobacter Bata-laktam direnci
Mantarlar Candiada tirleri Azol direnci
Kaf mantarlar Uzun sireli nétropeni

1

Uygun tedavinin gecikmesi

Enfeksiyon izlemi (slirveyans)

ikinci derece etkili ilag kullanimi



Antibiyotik tedavisi
intravenoz (veya 10) ve en kisa siirede baslanmalidir

Oliim oranindaki artis
(%95 guiven araliginda)

time from hypotension onset (hrs)

Etkin antibiyotik tedavisinin
baslanma siiresi ile mortalite
riskindeki degisim: her 1 saatlik
gecikme %8 mortalite artis!

KumarA, et al. Duration of hypotension before initiation of effective
antimicrobial therapy is the critical determinant of survival in
human septic shock. Crit Care Med. 2006; 34: 1589-96

TABLE 6. PICU Mortality: Sepsis Recognition to First Appropriate Antimicrobial
Administration?

Time to Initial

Antibiotics (hr) No. of Patients % Mortality % Difference Unadjusted OR

<1 16 13 =1l 098 0.20-4.78
>1 114 12

<2 43 7 8 2.34 0.63-8.71
>2 87 15

<3 66 6 13 358 1.09-11.76
>3 64 19

<4 78 8 11 2.86 097-8.42
>4 52 19

OR = odds ratio.
“For 101 (78%) of patients, the initial antimicrobial agent was appropriate based on either culture sensitivities or recommended empiric therapy.

| Crit Care Med 2014; 42:2409.
Pediatric Critical Care

Delayed Antimicrobial Therapy Increases Mortality
and Organ Dysfunction Duration in Pediatric Sepsis*

Scott L. Weiss, MD'; Julie C. Fitzgerald, MD, PhD'; Fran Balamuth, MD, PhD?
Elizabeth R. Alpern, MD, MSCE; Jane Lavelle, MD?* Marianne Chilutti, MS*
Robert Grundmeier, MD*?; Vinay M. Nadkarni, MD, MS'; Neal J. Thomas, MD, MSc

Uygun antimikrobial tedavinin 3 saatten
uzun gecikmesi
4 kat mortalite artigina neden oluyor.




Antibiyotik tedavisi

Tiim olasi etkenleri kapsayacak ampirik ANTIBiYOTIK (+ risk varsa antifungal)

Hastanin yasi
infeksiyonun kazanildigi yer (toplum /hastane)

Toplumdaki antibiyotik diren¢ durumu
infeksiyonun kazanildig: iinitenin diren¢ durumu

IV ve yliksek doz

Sepsisin fokal bir infeksiyon odagindan gelismesi

Eslik eden ek tibbi sorunlar

Daha once tespit edilmis olan kolonizasyon

Yakin zamanda veya halen kullaniimakta olan antimikrobial ilaglar

Kaltur Gremesi olursa kiltlir sonucuna gore diizenle
Kaltur Gremesi yoksa klinik yanita gore duzenle



Antibiyotik tedavisi

Toplum kokenli sepsis

1. Yenidogan (0 - 90 giin)
. Sefotaksim (seftriakson) + ampisilin ve/veya aminoglikozid
. Ampisilin + aminoglikozid

2. Bebek ve ¢ocuk (>90 giin)

. Seftriakson veya sefotaksim * vankomisin* (*menenjit varsa)



Degisik risk faktorlerine sahip hastalarda gelisen sepsis
Surveyans sonuglari ve hastanin tasidigi risk faktorlerine gore:
antibiyotik *+ antifungal

DONEM

ETKENLER

AMPIRIK ANTIMIKROBIAL ILACLAR

Hastanede yatan hastalar

Notropenik hastalar

Intraabdominal sepsis

Koagiilaz negatif stafilokok
Staphylococcus aureus
Enterococcus tiirleri
Escherichia coli

Klebsiella tiirler:
Pseudomonas aeruginosa
Enterobacter tiirleri

Serratia tiirler1
Acinetobacter tiirleri
Candida tiirleri

Koagiilaz negatif stafilokok
Staphylococcus aureus
Alfa-hemolitik streptokok
Pseudomonas aeruginosa
Escherichia coli

Klebsiella pneumoniae
Enterobacter tiirleri

Maya ve kiif mantarlar

Escherichia coli
Klebsiella pneumoniae
Enterobacter tiirler
Enterococcus tiirler:
Bacteroides fragilis
Peptostreptococcus tiirleri
Clostridium tiirleri

Unitede daha dnce goriilen etkenlere, antibiyotik duyarliligma ve hastanin tagidig:
risk faktorlerine gore secim yapilmalidir. Siklikla kombine tedavi gerekir.
Kullanilabilecek antimikrobial ilaglar:

Glikopeptid

Seftazidim

Aminoglikozid

Karbapenem

Piperasillin/tazobaktam

Kolistin

Flukonazol

Amfoterisin B

Ekinokandin

Glikopepud ile birlikte antipsédomal etkili ilag

Seftazidim + aminoglikozid

Sefepim + aminoglikozid

Piperasillin/tazobaktam + aminoglikozid

Sefoperazon/sulbaktam + aminoglikozid

Karbapenem + aminoglikozid

Amfoterisin B (riskli hastalarda) veya Ekinokandin

Ampisilin veya 3. kusak sefalosporin + aminoglikozid + klindamisin/ metronidazol
veya

Sefoperazon/sulbaktam

Piperasillin/tazobaktam

Karbapenem

Olas1 durumda odagin cerrahi olarak tedavisi

ince E. Cocuklarda sepsis ve septik sok ydnetimi: antibiyotik tedavisi. Ankem derg 2009;23 (Ek 2): 258-268.



Degisik risk faktorlerine sahip hastalarda gelisen sepsis
Surveyans sonuglari ve hastanin tasidigi risk faktorlerine gore:
antibiyotik *+ antifungal

ince E. Cocuklarda sepsis ve septik sok yonetimi: antibiyotik tedavisi. Ankem derg 2009;23 (Ek 2): 258-268.

DONEM ETKENLER AMPIRIK ANTIMIKROBIAL ILACLAR
Urosepsis Escherichia coli 3. veya 4. kugak sefalosporin + aminoglikozid
Klebsiella pneumoniae Piperasillin + anunoglikozid
Enterobacter tiirler Karbapenem + aminoglikozid

Proteus tiirler:

Kateter kaynakli sepsis  Koagiilaz negatif stafilokok Glikopeptid veya metisillin ile birlikte
S.aureus (MSSA, MRSA) 3. veya 4. kusak sefalosporin veya

Escherichia coli Seftazidim + aminoglikozid veya

Klebsiella pneumoniae Sefoperazon veya piperasillin veya karbapenem

Pseudomonas aeruginosa

Candida tiirleri Riskli hastalarda flukonazol veya amfoterisin B veya Ekinokandin

Kateter mutlaka cekilmelidir

Dalak disfonksiyonu Streptococcus pneumoniac  Seftriakson veya sefotaksim
Salmonella tiirleri

Endokardit riski + sepsis Alfa-hemolitik streptokok  Gilikopeptid + seftriakson/sefotaksim + gentamisin
Koagiilaz negatif stafilokok
Staphylococcus aureus
Enterococcus tiirleri

Gram negatif comaklar
Yanik hastalarn Staphylococcus aureus Ampisilin/sulbaktam veya 1. kusak sefalosporin
Pseudomonas aeruginosa veya glikopeptid + antipsédomonas etkili ilag

Invaziv ABHS ve sepsis A grubu beta-hem. streptokok Penisilin veya ampisilin + klindamisin

Toplum kaynakli MRSA Metisilin direncli S.aureus  Gilikopeptid + rifampisin + gentamisin £ Klindamisin




Fokal odagin tedavisi

Fokal enfeksiyon odagi: drenaj, debritman (dola§|m yoniinden uygun hale
gelir gelmez)

Apse

Cilt enfeksiyonu

Apandisit

Gangrenoz ekstremite
Nekrotik doku

Bagirsak perforasyonu
Septik artrit / osteomiyelit
Ampiyem

Fokal apse

Vs...

Enfekte yabanci cismin

» Kateter infeksiyonlari: Kateteri ¢ikart
* infekte protezler, yabanci cisim: ¢ikart

Tedaviye iyi yanit alinamiyor ise;
Gozden kacan bir fokal odak var mi?



Acil tinitesi

TEDAVI REHBERI

0-5 DAKIKA

Mental durum degisikligini ve perfiizyon bozuklugunu tanima

Oksijen vermeye basla
Damar yolu a¢, monitorize et, gerekli incelemeler igin kan al

Eger gerekli ise santral venoz yol olusturmak veya entiibasyon i¢in ketamin/atropin kullan (IV/10/IM).
Soguk sok: santral yoldan dopamin dozunu yiikselt ve cevap yoksa santral yoldan epinefrin.
Sicak sok: santral yoldan norepinefrin (baslangig dozu 0,03-0,05 pg/kg/dk).

Doz araligi,
Dopamin: 10 pg/kg/dk
Epinefrin: 0,05-0,3 pg/kg/dk

l Sok diizelmedi ise

Katekolamin resitant sok: eger adrenal yetmezlik icin risk faktorii tagiyorsa hidrokortizon basla

invaziv monitorizasyon Mekanik ventilasyon Sivi gereksinimi tekrar degerlendir

invaziv kan basinci, CVP izlemi yap, yasa gére normal MAP-CVP ve SCVO2 >%70

Pnomotoraks
Perikard tamponadi
intraabdominal basing artisi
Kanama
Tani hatasi: kardiyak neden

olup olmadigini degerlenirdir

v L

v

Soguk sok, KB diisiik
1.Sivi ve epinefrin dozunu gozden gegir, SCVO2 >%70

ve Hb >10g/dl olsun

2.Eger SCVO2 <%70 ise vazodilator (nitrovazodilator, 2.Halen KB diisiikse norepinefrin vermeyi diigiin
3.Eger SCVO2 <%70 ise dobutamin, milrininone,

milrininone, imrinone ve diger) ekle, vazodilator
eklemesini sivi yiikleyerek yap . Levosimendam enoximone, levosimendan eklenmesini diisiin
eklenmesini diisiin

Soguk sok, KB normal
1.Sivi ve epinefrin dozunu gozden gegir, SCVO2 >%70
ve Hb >10g/dl olsun

>%70 olsun

Sicak sok, KB diisiik
1.Sivi ve norepinefrin dozunu gézden gegir, SCVO2

2.Eger halen KB diisiik ise vasopressin, terlipressin
veya anjiotensin eklenmesini diisiin
3.Eger SCVO2 <%70 ise diisiik doz epinefrin

eklenmesini diisiin l

Sok diizelmedi ise

Persistan katekolamin resistant sok.
Perikardial effiizyon, pnomotoraks veya intrabdominal basing artigi (>12 mmHg) var mi kontrol et ve varsa diizelt.

Amag (hedef): Cl: >3,3 — <6,0 L/dk/m? olmal.

Kardiak output dlglim tekniklerinden birini kullanarak sivi, inotrop, vazopressor, vazodialator ve hormonal tedavileri 6l¢lim sonucuna gore yonlendir.

Sok diizelmedi ise

Surviving Sepsis Campaign: International

Guidelines for Management of Severe Sepsis

Refrakter sok: ECMO

and Septic Shock: 2012




Hava yolu acikligi ve oksijen

* En yuksek konsantrasyonda oksijenle basla

Geri solumasiz maske

* Nazal kaniil , yuksek akiml nazal kaniil
* Nazal CPAP

* Entiibasyon

e Puls oksimetre ile izle

— Dolasimi bozuk (sok) hastada hedef SAT %100
— Dolasim normale gelince hiperoksiden kag¢in hedef % 97



Damar yolu acikhigi

* ilk 5 dk icinde miimkiinse 2 adet genis capli damar yolu

* Acilamiyorsa kemik ici yol aciimali




Sivi tedavisi nasil duzenlenecek?

Sok yok Sok var

Damar yolu acikhgi saglanmasi ve
Glinluik gereksinimin

1,5 kati sivi

Yiiksek hacimli sivi

N

YOGUN BAKIMDA YAKIN TAKiP




Septik sok tedavisi

Y] —

NORMAL DOLASIM R

HiIPOVOLEMIK | +| KARDIYOJENIK| + | DISTRUBITIF
SIvI INOTROP VAZOPRESSOR




0dk , Mental durum degisikligini ve perfiizyon bozuklugunu tanima TE DAVi R E H B E Ri

Oksijen vermeye basla
I Damar yolu ag, kiiltiir al, monitérize et, gerekli incelmeler igin kan al

5 dk

5-15 DAKIKA

itesi

20 cc/kg bolus IV %9 NaCl veya kolloid ver ve gerekli hastada 60 cc/kg veya lizerine ¢ik.
Sivi yiiklenme bulgularini izle

Acil
=

Hipoglisemi ve hipokalsemi varsa diizelt

Antibiyotik basla

Agir hastada eger ikinci damar yolu agilmis ise inotrop basla:
Dopamin: 10 pg/kg/dk VE/VEYA Epinefrin: 0,05-0,1 pug/kg/dk

60 dk

invaziv ménitérizasyon Mekanik ventilasyon Sivi gereksinimi tekrar degerlendir « intraabdominal basing artigi
* Kanama
* Tani hatasi: kardiyak neden
invaziv kan basinci, CVP izlemi yap, yasa gére normal MAP-CVP ve SCVO2 >%70 olup olmadigini degerlenirdir

|
v L v

Soguk sok, KB normal Soguk sok, KB diisiik Sicak sok, KB diisuk
1.Sivi ve epinefrin dozunu gozden gegir, SCVO2 >%70 1.Sivi ve epinefrin dozunu gozden gegir, SCVO2 >%70 1.Sivi ve norepinefrin dozunu gézden gegir, SCVO2
ve Hb >10g/dl olsun ve Hb >10g/dl olsun >%70 olsun
2.Eger SCVO2 <%70 ise vazodilator (nitrovazodilatér, 2.Halen KB diisiikse norepinefrin vermeyi diigiin 2.Eger halen KB diisiik ise vasopressin, terlipressin
milrininone, imrinone ve diger) ekle, vazodilatér 3.Eger SCVO2 <%70 ise dobutamin, milrininone, veya anjiotensin eklenmesini diisiin
eklemesini sivi yiikleyerek yap . Levosimendam enoximone, levosimendan eklenmesini diisiin 3.Eger SCVO2 <%70 ise diisiik doz epinefrin
eklenmesini diisiin l eklenmesini diisiin

Sok diizelmedi ise

Persistan katekolamin resistant sok.
Perikardial effiizyon, pnomotoraks veya intrabdominal basing artigi (>12 mmHg) var mi kontrol et ve varsa diizelt.
Kardiak output dlglim tekniklerinden birini kullanarak sivi, inotrop, vazopressor, vazodialator ve hormonal tedavileri 6l¢lim sonucuna gore yonlendir.

Amag (hedef): Cl: >3,3 — <6,0 L/dk/m? olmal.

Sok diizelmedi ise

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

Refrakter sok: ECMO




Kristaolid mi kolloid mi?

 Oncelikle kristaloid (%0,9 NacCl)

e %5 Alblimin

— Baslangig sivi tedavisine iyi cevap vermeyen (40- 60 cc/kg kristaloid yanitsiz)
— Albumin dustiklugi (< 3 g/dL) olan hastalarda



Erken donemde yuksek hacimli sivi tedavisi
Mortalite toplam degil, ilk bir saatte verilen sivi miktariyla iliskili

6. saat

itibariyle Mortalite
toplam sivi

ilk 1. saat
verilen sivi

11 ml/kg 71 ml/kg % 58

32 ml/kg 108 ml/kg % 64

69 mi/kg  117ml/kg %12 _

ARDS ve pulmoner 6dem insidansinda artis yok

Carcillo JA, Davis AL, Zaritsky A. Role of early fluid resuscitation

in pediatric septic shock. JAMA. 1991:266:1242-5. "k 1 saate Iglnde >60 ml /kg glklldlglnda
sivi yuklenme bulgularina dikkat

*  Sivi yiiklenme bulgulari ortaya ¢ikana kadar sivi
—  Oksirik, raller, HM, BVD,
— Radyoloji: akciger 6demi, kardiyomegali
—  EKO: ventrikil dilatasyonu
—  CVP yilkselmesi
12 cm Su

Mekanik ventilasyon uygulanan hastada 15 cm Su



Acil tinitesi

0dk

5 dk

Mental durum degisikligini ve perfiizyon bozuklugunu tanima

Oksijen vermeye basla
Damar yolu ag, kiiltiir al, monitérize et, gerekli incelmeler igin kan al

TEDAVI REHBERI

Hipoglisemi ve hipokalsemi varsa diizelt.
Antibiyotik bagla

20 cc/kg bolus iV %9 NaCl veya kolloid ver ve perfiizyon diizlene kadar veya sivi yiiklenme bulgulari (raller, hepatomegali) ortaya
¢ikan kadar 60 cc/kg veya lizerine ¢cik. Bazi olgularda >200 cc/kg gerekebilir

Eger ikinci damar yolu agilmis ise
inotrop bagla

Sok diizelmedi ise

1. Dopamin (5-10 ug/kg/dk) ve/veya adrenalin (0,05-0,1 ug/kg/dk) basla, cevap yoksa

2. Santral venoz yol agilir

dopamin dozunu yiikseltilir ve/veya adrenalin dozu yiikseltilir.
santral yoldan norepinefrin (baslangi¢ dozu 0,03-0,05 ug/kg/dk).
3. Mekanik ventilasyon diisiiniilmeli veya baslanmali

v

v

v

Soguk sok, KB normal
1.Sivi ve epinefrin dozunu gozden gegir, SCVO2 >%70
ve Hb >10g/dl olsun
2.Eger SCVO2 <%70 ise vazodilatér (nitrovazodilatér,
milrininone, imrinone ve diger) ekle, vazodilator
eklemesini sivi yiikleyerek yap . Levosimendam
eklenmesini diisiin

Soguk sok, KB diisiik
1.Sivi ve epinefrin dozunu gozden gegir, SCVO2 >%70
ve Hb >10g/dl olsun
2.Halen KB diisiikse norepinefrin vermeyi diisiin
3.Eger SCVO2 <%70 ise dobutamin, milrininone,
enoximone, levosimendan eklenmesini diigiin

Sicak sok, KB diisiik
1.Sivi ve norepinefrin dozunu gézden gegir, SCVO2
>%70 olsun
2.Eger halen KB diisiik ise vasopressin, terlipressin
veya anjiotensin eklenmesini diisiin
3.Eger SCVO2 <%70 ise diisiik doz epinefrin
eklenmesini diisiin

]

Sok diizelmedi ise

Persistan katekolamin resistant sok.

Amag (hedef): Cl: >3,3 — <6,0 L/dk/m? olmal.

Perikardial effiizyon, pnomotoraks veya intrabdominal basing artigi (>12 mmHg) var mi kontrol et ve varsa diizelt.
Kardiak output dlglim tekniklerinden birini kullanarak sivi, inotrop, vazopressor, vazodialator ve hormonal tedavileri 6l¢lim sonucuna gore yonlendir.

Sok diizelmedi ise

Refrakter sok: ECMO

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012



Inotrop - vazopressor- vazodilator

ilaclar
Doz Aralig Periferden verilecek
maksimum doz

Dopamin 5-9 ug/kg/dk (inotrop) 10 pg/kg/dk

10-20 mcg/kg/dk (vazopressor)
Adrenalin 0.05-0.3 ug/kg/dk (inotrop) 0,1 ug/kg/dk

0,1/0,3-2 mcg/kg/dk (vazopressor)
Noradrenalin 0.05-2 pg/kg/dk Periferden verilmez
Milrinon 50-75 pg/kg

0.25-0.75 pug/kg/dk infiizyon
Dobutamin 2-20 pg/kg/dk
Nitroprussid 0.05-8 pg/kg/dk Periferden verilebilir

Vazopresin 0.0003-0.002 U/kg/dk



Oncelik ?

* Dopamin mi?
e Adrenalin mi?



0dk M Id desisikligini fii bozuklug . .
Okes?jt:\n v::umn;yeeglassllalgml ve perfiizyon bozuklugunu tanima TE DAVI R E H B E RI

Damar yolu ag, kiiltiir al, monitérize et, gerekli incelmeler igin kan al

5 dk

20 cc/kg bolus iV %9 NaCl veya kolloid ver ve perfiizyon diizlene kadar veya sivi yiiklenme bulgulari (raller, hepatomegali) ortaya
¢ikan kadar 60 cc/kg veya lizerine ¢cik. Bazi olgularda >200 cc/kg gerekebilir
Hipoglisemi ve hipokalsemi varsa diizelt.

Antibiyotik bagla |

Eger ikinci damar yolu agilmis ise
inotrop bagla

Sok diizelmedi ise

Acil tinitesi

15 dk

Sivi yanitsiz sok: inotrop basla (IV/10).
Eger gerekli ise santral venoz yol olusturmak veya entiibasyon i¢in ketamin/atropin kullan (IV/10/IM). Doz araligi,
Soguk sok: santral yoldan dopamin dozunu yiikselt ve cevap yoksa santral yoldan epinefrin. Dopamin: 10 pg/kg/dk

Sicak sok: santral yoldan norepinefrin (baslangig dozu 0,03-0,05 pg/kg/dk. Epinefrin: 0,05-0,3 ug/kg/dk

Sok diizelmedi ise — —
* Pnomotoraks

* Perikard tamponadi
* intraabdominal basing artisi
* Kanama
: . v eree s : . * Fokal enfeksiyon odagi
1)
2. Invaziv ménitdrizasyon (Invaziv KB, CVP, SCVO2 >%70) e o e T Y

Mekanik ventilasyon BASLANMALI olup olmadigini degerlenirdir

1. Eger adrenal yetmezlik icin risk faktorii tasiyorsa hidrokortizon basla

Soguk sok, KB normal Soguk sok, KB diisiik Sicak sok, KB diisuik

1. Sivive epinefrin dozunu gozden gegir, 1.  Sivi ve epinefrin dozunu gézden gegir, 1. Swvive norepinefrin dozunu gézden

SCVO02 >%70 ve Hb >10g/dl olsun SCV02 >%70 ve Hb >10g/dl olsun gegcir, SCVO2 >%70 olsun

2. Eger SCVO2 <%70 ise milrininon ekle = 2. Halen KB diisiikse norepinefrin 2. Eger halen KB diisiik ise vasopressin,
vermeyi diisiin | eklenmesini diisiin

Sok diizelmedi ise

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

Refrakter sok: ECMO




Hidrokortizon kullanimi

Sivi ve katekolamin verilemisine ragmen dolasimi diizelmeyen hasta adrenal
yetmezlik olabilir

RiSKLi HASTA GRUBU;
1. Purpura fulminans
2. Kortikosteroid tedavisi alan/almis hastalar
3. Hipotalamik veya hipofiz hastaligi olanlar
4. Adrenal yetmezlik tanisi olan hastalar

*  Bazi uzmanlar sivi ve katekolamin direncli sok olan tiim hastalara onerir.

*  Ancak gerekli olmayan hastalarda mortalite artisina neden olabilecegine dair bulgular
vardir.

Markovitz BP, Goodman DM, Watson RS, et al. A retrospective cohort study of prognostic factors associated with outcome in pediatric severe
sepsis: what is the role of steroids? Pediatr Crit Care Med 2005; 6:270.

* DOz:
— 50-100 mg/m2/giin veya 1-2 mg/kg/giin, devaml inflizyon veya 4-6 dozda aralikli puse (maks: 100 mg/giin).
—  Onceden bilinen adrenal yetmezlik yoksa vazopressor gerekli olmayan hastalarda kullanilmamali ve dolasim
diizelince kesilmelidir.



Anemi icin ne zaman transfiizyon yapilmali?

Dolasimi bozuk hastada Hb: <10 gr/dl
Dolasimi diizelmis hastada Hb: < 7 gr/dlI

Dellinger RP, Levy MM, Rhodes A, et al. Surviving sepsis campaign: international guidelines for management of severe sepsis and septic
shock: 2012. Crit Care Med 2013; 41:580.

Karam O, Tucci M, Ducruet T, et al. Red blood cell transfusion thresholds in pediatric patients with sepsis. Pediatr Crit Care Med 2011;
12:512.



DiC tedavisi nasil diizenlenmeli?

e KANAMA VAR: TROMBOSIT + TDP iNFUZYONU
— TDP dozu:10-15 ml/kg, giinde 1-2 kez

* KANAMA YOK;

v Dolasim bozuk: TROMBOSIT INFUZYONU
e Trombosit sayisi: <20.000/mm3
* Cerrahi, invaziv girisim: <50.000/mm3

v Dolasim diizelmis: TROMBOSIT INFUZYONU
* Trombosit sayisi: <10.000/mm3
* Cerrahi, invaziv girisim; <50.000/mm3’ e ver

Dellinger RP, Levy MM, Rhodes A, et al. Surviving sepsis campaign: international guidelines for management of severe sepsis and septic shock: 2012. Crit Care Med 2013; 41:580.

Brierley J, Carcillo JA, Choong K, et al. Clinical practice parameters for hemodynamic support of pediatric and neonatal septic shock: 2007 update from the American College of Critical Care
Medicine. Crit Care Med 2009; 37:666.



Metabolik bozukluklarin dizeltilmesi

Hipoglisemi: dolasim bozuk ise giinde 4 kez 6lgtlmeli
— Kan glikozu 70-150 mg/dL arasinda tutulmal
— Direngen vakalarda adrenal yetmezlik yoniinden hasta degerlendirilmeli

—  Glukoz gereksinimi
Yenidogan 8 mg/kg/dk
Bebek 6 mg/kg/dk
Kigiik cocuk 4 mg/kg/dk
Buyuk cocvuk 2 mg/kg/dk

Hiperglisemi:
—  Kan Sekerini <180mg/dL olacak sekilde kontrol et, gereken hastalarda insilin kullan.
* Erken beslenme saglanmalidir

e Enteral beslenme tercih edilmelidir

Hipokalsemi: stabilizasyon saglanan kadar 1-2 saatte bir dlctilmeli

— lyonize kalsiyum <1,1 mmol/L (<4,8 mg/dL) veya semptomatik hipokalsemi: IV veya |0 Ca-glukonat 0,5-1,0 ml/kg (max
20 mL), 5 dk yavas inflizyon/puse.

Hiponatremi
Hipernatremi
Hipotiroidi: varsa LT4 alamaya devam edilmelidir.



Asidoz tedavi edilmeli mi?

« ASIDOZ DOLASIM DESTEGI iLE TEDAVI EDILIR

* BIKARBONAT ?????
— Yarari yok —zarari olabilir

—  pH< 7.1 ve yeterli ventilasyon saglanmis ise 1-2 mEq/kg/doz bikarbonat verilebilir, Yarar gorlilmez ise devam edilmez

Crit Care Med 2004; 32:5562-5570



Saygl, 0zlem ve minnetle.




* Dinlediginiz icin tesekklr ederim




Sivi yuku kontrolii nasil saglanir?

(Renal Replasman Tedavisi)

1. Hemodinamik stabilite saglanmis hastalarda vicut agirliginda >%10 artis
ve yeterli idrar yoksa
2. Hastada volim yuku bulgulari varsa ve ozelliklede pulmoner 6dem

* Diliretik
* Periton dializi veya Hemo (dia) filtrasyon

* Foland JA, Fortenberry JD, Warshaw BL, et al. Fluid overload before continuous hemofiltration and survival in critically ill children: a retrospective analysis. Crit Care Med 2004; 32:1771.
e Sutherland SM, Zappitelli M, Alexander SR, et al. Fluid overload and mortality in children receiving continuous renal replacement therapy: the prospective pediatric continuous renal

replacement therapy registry. Am J Kidney Dis 2010; 55:316.
e Brierly JB, Carcillo JA et al. Clinical practice parameters for hemodynamic support of pediatric and neonatal septic shock: 2007 update from the American College of Critical Care

Medicine. Crit Care Med 2009,;37:666-688.



SON SOZ

ERKEN TANI
Erken sevk
Tedavi rehberlerine uyum

ACIL: ilk 1 saatte

Yeterli sivi ve erken inotrop

Erken ve etkin antibiyotik tedavisi

Enfeksiyon odagi hizli ve agressif olarak uzaklastirilmali

YOGUN BAKIM
Tedavinin devami / Monitorizasyon
Hedefe Yonelik Tedavi ile 6 saatte dolagsimin normale getirilmesi



Kaynagi kisith olan Glkelerde sivi tedavisi

Erken yuksek hacimli sivi mortalite artisi

Maitland K, Kiguli S, Opoka RO, et al. Mortality after fluid bolus in African children with severe infection. N Engl J Med 2011; 364:2483.
Myburgh JA. Fluid resuscitation in acute illness--time to reappraise the basics. N Engl J Med 2011; 364:2543.

3141 cocuk (60 giin-12 yas), Ekvator alti AFRIKA
— Kompanze sok (KDZ >3sn, zayif nabiz, siddetli tasikardi)
—  Agir febril hastalik (mental durum degisikligi, solunum sikintisi veya her ikisi birden)
— Dehiratasyon ve kanama yok
Mortalite
— Bolus albimin (40 mL/kg): %10.6
— Bolus izotonik (40 mL/kg): %10,5
— Normal sivi: %7,3

Malarya %57

Agir anemi: %32

Normal sivi - bolus sivi: ilk saatte kan transflizyon orani: %22-%2-4

Mekanik ventilasyon, intensif monitorizasyon, katekolamin kullanimi yok
Mortalite farki: sivi yliklenmesi degil - reperflizyon injury

Maitland K, George EC, Evans JA, et al. Exploring mechanisms of excess mortality with early fluid resuscitation: insights from the FEAST trial. BMC Med 2013; 11:68.
Myburgh J, Finfer S. Causes of death after fluid bolus resuscitation: new insights from FEAST. BMC Med 2013; 11:67.



Sepsis ve Trombositopeni iliskili Multiorgan
Yetmezligi (TAMOF)

Sepsisli hastalarda 3 ve daha fazla organ yetmezliginde mortalite orani >%70

Trombositopeni ve COY olan hastalarda PD (ortalama:3 kez) ile mortalitenin %20’ lere
distligl gosterilmis.

PD ile hastalarin ADAMTS-13 diizeyin artisi ve mortalitede disus iliskili bulunmus.

o el w

Figure 5. In thrombocytopenia-associated multiple organ failure without a prolonged prothrombin time, the action of tissue factor (TF) is inhibited by
issue factor pathway inhibitor (TFP). Therefore, the TF/factor VII complex is prevented; however, plasminogen activator inhibitor type 1 (PA-]) 1s
ncreased and prevents the conversion of plasminogen to plasmin. Fibrinolysis is inhibited. #WF, (von Willebrand factor) is also increased.



Outcomes of Previously Healthy Pediatric Patients With
Fulminant Sepsis-Induced Multisystem Organ Failure
Receiving Therapeutic Plasma Exchange

Lirong Qu,"? Joseph E. Kiss,'® Gina Dargo,’ and Joseph A. Carcillo® J Clin Apheresis 2011;26:208-213

Daha 6nceden saglikli, 11 sepsis iliskili MODS olgusu
Yaslari:8ay-14 yas arasi

8’ i meningokoksemi

Gunlik PD uygulanmis, Ort:4 (1-14) kez

10 hasta yasamis.

Oneri: Daha énceden saglikl olan ve sepsisle iliskili MODS olan hastalarda
erken donemde yapilan Total PD yararli olabilir.



Konvansiyonel tedaviye yanitsiz hastalarda ileri
tedavi uygulamalari distunalar

- ECMO
* Plazma degisimi



ECMO

Sivi ve katekolamine ragmen dizelmeyen sok olan hastalarda VA ECMO dustinulebilir.

Sag kalima katkisi olabilir ??

Refrakter septik sok

Cocuklarda %50-74 sag kalim
Yenidoganlarda %80 sag kalim

VENOARTERIAL ECMO CIRCUIT

Post-Membrane

/ Pressure Monitor

Arterial

02
Blender

CO2

Membrane
Oxygenator

Pressure /
Monitor— _ ¢

Venous
Reservoir

Maclaren G, Butt W, Best D, Donath S. Central extracorporeal membrane oxygenation for refractory pediatric septic shock. Pediatr Crit Care Med 2011; 12:133.




Yeni uygulama: Plazma

. Sinirli bilgi var

. Net endikasyonu belirlenmemistir
. Calismalarda az sayida hasta var

. Calismalar tek merkezli

. Hipotansiyon ve kanamayi agreve edebilir

. Eriskin calismalarinda pek etkili gérinmuyor

. Yarari olabilir ??
. Bilgi gerekli

Rimmer et al Critical Care (2014) 18:699
DOl 10.1186/513054-014-0699-2
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The efficacy and safety of plasma exchange in
patients with sepsis and septic shock: a
systematic review and meta-analysis
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Intensive Plasma Exchange Increases ADAMTS-13 Activity And

Reverses Organ Dysfunction In Children With Thrombocytopeniz

Associated Multiple Organ Failure
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Use of Therapeutic Plasma Exchange in C
With Thrombocytopenia-Associated Multi

Joseph A. Carcillo, MD?

Abstract

Introduction: Sepsis and septic shock are leading causes of intensive
characterized by excessive inflammation, upregulation of procoag
anticoagulants. Plasma exchange has the potential to improve g fmoving inflammatory
valuate the efficacy and safety
of plasma exchange in patients with sepsis.

Methods: We searched MEDLINE, EMBASE, CENTRAL, 5:
for relevant citations. We included randamized contr
with usual care in eritically il patients with sepsis
extracted triallevel data and performed risk of
outcome was all-cause mortality reported at
model

Results: Of 1,957 records identified, we,
adults enly, two enrolling children or,

f relevant articles, and grey literature
plasma exchange or plasma filtration
Gviewers independently identified trials,

the Cochrane Risk of Bias tool. The primary
ta-analysis was performed using a random-effects

trials enrolling a total of 194 patients (one enrolling

ts and children). The mean age of adult patients ranged
ren ranged from 0.9 to 18 years (n=66). All trials were at
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associated with reduced r
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associated with plasr
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Conclusions: In
with sepsis or septid
outcomes are require

ists to recommend plasma exchange as an adjunctive therapy for patients

ate the impact of plasma exchange in this conditicn.

us randemized controlled trials evaluating clinically relevant patient-centered J

Objective: Thrombocytopenia-associated multiple organ failure can
lead to high mortality in critically ill children, possibly related to con-
sequences of thrombotic microangiopathy. Plasma exchange ther-
apy may improve thrombotic microangiopathy. The purpose of thi
observational cohort studly is to describe whether there is an ass:
ation between use of plasma exchange therapy and outcome /
Turkish thrombocytopenia-associated multiple organ failure
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Results: Among 42 of the enrolled p;
topenia-associated multiple organ f:
secondary sepsis diagnosis. Fifte
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months (8.47-20.55] in the PE (-) group. Age (p= 0.232), gen-

0.379%) compared with th
p=0.006; multivariate cont
lysfunction, Organ Failure Index
‘s, and naurological failure p =0
creased in the PE (+) group (p=0.0
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plasma exchange therapy and impro
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herapeutic Plasma Exchange May Improve

Hemodynamics and Organ Failure Among Children
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Syndrome Receiving Extracorporeal Life Support
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Obiective: To d the effect of t chs
on hemodynarrics, organ fadure, and survival in children with mil-
tiple organ dysfunction syndrome due to sepsis requiring extra-
corporsal life support.
Design: A refrospective analysis
Satting: A PICU in an academic children’s hospital.
Patients: Fourteen consecutive children with sepsis and multiple
organ dystunction syndrome who received therapsutic. plasma
exchange while on extracorporsal life support from 2005 to 2013
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Konvansiyonel tedaviye yanitsiz hastalarda ileri
tedavi uygulamalari distunalar

* Hipertonik salin
— Arastirma protokolleri disinda 6nerilmiyor



Standart Tedavide Olmasi Onerilmeyenler

* [VIG: TSS ve miyokardit hari¢

e Aktive Protein C

* Derin Ven Tromboz profilaksisi
* Mide Koruyucu Tedavi

Dellinger RP, et al. Surviving sepsis campaign: international guidelines for management of severe sepsis and septic shock:2008. Crit Care Med 2008;36:296-327.
Kreyman KG, et al. Use of polyclonal immunoglobulins as adjunctive therapy for sepsis or septic shock. Crit Care Med 2007;35:2677-2685.
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PRRS

(PAMPS) \

L1
IL6
TNF

NODs

CNS

Confusion

Delirium

Altered consciousness

Lungs
Edema
Diffuse alveolar damage
IAcute lung injury

Cognitive loss

IARDS i
Cardiovascular
Ischemia

Liver Dilatative failure

Steatosis Pancreas

Cholestasis Ischemia

Centriacinar necrosis Decreased insulin production
Hyperglycemia

/Adrenals Kidneys

Hemorrhage Edema

Lipid depletion

Acute tubular injury

End Organ Damage in Sepsis

Damar gegirgenliginde artma
Organ/dokularda diffuz-agir inflamasyon
Periferik vazodilatasyon /vazokonstriksiyon
Kalp kontraktilitesinde azalma

Endotel hasari- Kogulasyon artisi ve DIC — mikrosirkiilasyonda tikaglar

) SOk ve organ disfonksiyonu




Yenidogan ve kiucuk bebekler

Sepsis - Ayirici Tani

Cevresel hipertermi —sicak carpmasi

Kalp yetmezligi

*  Konjenital kalp hastaliklari
— Aort koartasyonu
— Hipoplastik sol kalp

* Kardiyak aritmi

*  Miyokardit, kardiyomiyopati

*  Perikardit, kalp tamponadi
Dogustan metabolizma hastaligi
Hipoglisemi
Konjenital adrenal hiperplazi
Akut gastroenterit + hipovolemik sok
Malrotasyon, volvulus, invaginasyon
Nekrotizan enterokolit
Bilurubin ensefalopatisi
Zehirlenmeler
Cocuk istismari ve travma

Cocuk ve adolesan

HSES
— Malign hipertermi
- Noroleptik malign sendrom
- IsI garpmasi
Kalp yetmeazligi
- Kalp tamponadi
- Aritrmi

Travma
Pankreatit
Zehirlenme
- Salisilat
- Antikolinerjik ilaglar

Madde bagimliligi ve ¢ekilme sendromlari

- Kokain
- Amfetamin ve tlrevleri
- Ecstasy (MDMA)

— intratekal Baklofen ¢ekilme sendromu

Opioid ve Benzodiazepin ¢ekilmesi



SI RS_Se pSiS ta n I m Ia r_2005 Definitions for sepsis and organ dysfunction in pediatrics®

International pediatric sepsis consensus conference:

Brahm Goldstein, MD; Brett Giroir, MD; Adrienne Randolph, MD; and the Members of the
International Consensus Conference on Pediatric Sepsis

Enfeksiyon Kanitlanmis (kulttr, gram, PCR, seroloji, Ag saptama) veya kuvvetle muhtemel (klinik, radyolojik) enfeksiyon

SIRS KOR Vuciit Isisi: Ates (>38,5°C) veya Hipotermi (<36°C) ve/veya Tasikardi ve/veya bradikardi (< 1 yas) ve/veya
Lokositoz/l6kopeni veya sola kayma (band >%10) Takipne veya MV gereksinimi

Sepsis SIRS + Enfeksiyon

AgIr sepsis

Dolasim bozuklugu veya ARDS veya 22 organ disfonksiyonu

Septik sok

Multiorgan yetmeazligi
Dolasim bozuklugu

*Dolasim bozuklugu olan hastada *SEPTIK SOK: Bir saatte >40 mL/kg izotonik ile diizelmeyen dolasim bozuklugu

4 *SIVI DIRENGLI SEPTIK SOK: >60 mL/kg sivi ile diizelmeyen sok

*KATEKOLAMIN DIRENGCLi SEPTIK SOK: katekolamin dopamin 210mcg/kg/dk veya
adrenalin/noradrenalin) ile dizelmeyen sok

Hipotansiyon veya Katekolamin ile normotansiyon veya Sunlardan ikisi (met asidoz, arteriel kan laktad artisi, oligliri, KDZ uzamasi)

Solunum bozuklugu

Hipoksi (PaO2/Fi02 <300 veya SAT >92 icin FiO2 >%50 ) veya Hiperkapni (PaCO2 >65mm Hg) veya Nonelektif mekanik ventilasyon

Norolojik bozukluk

Glaskow degeri <11 veya biling durumunda akut degisim

Hematolojik bozukluk

Trombositopeni (<80.000/mm3 veya son 3 giindeki en yiksek sayidan %50 azalma) veya DIC

Bébrek bozuklugu

Kreatinin artisi : (st sinirin 22 veya hastanin gelisine gére >2 kat

Karaciger bozuklugu

ALT degerinde artis (> 2 kat) veya total bilirubin artisi ( > 4 mg/dL)

Sadece matematiksel ifade edilebilen degerler lizerinden yapilan bir tanimlamadir

Temel olarak tedavi yanitini belirleyecek klinik arastirmalar icin gelistirilmistir

Goldstein B, Giroir B, Randolph A; International Consensus Conference on Pediatric Sepsis. International pediatric sepsis consensus conference: definitions for sepsis and organ dysfunction in pediatrics. Pediatr

Crit Care Med. 2005;6:2-8.



Pediatrik SIRS tanisinda kullanilan fizyolojik degerler ve

Age group

Newborn (0 days to 1 week)

Neonate (1 week to 1 month)

Infant (1 month to 1 year)

Toddler and preschool (>1 to 5 years)

School age (>5 to 12 years)

Adolescent (>12 to <18 years)

Heart rate (beats/minute)

Tachycardia

>180
>180
>180
>140

>130

>110

Bradycardia

<100

<100

<90
Kullanilmaz

Kullanilmaz

Kullanilmaz

|0kosit sayisi

International pediatric sepsis consensus conference:
Definitions for sepsis and organ dysfunction in pediatrics®

Brahm Goldstein, MD; Brett Giroir, MD; Adrienne Randolph, MD; and the Members of the
International Consensus Conference on Pediatric Sepsis

Leukocyte count Systolic blood

Respiratory rate

(breaths/minute)

>50
>40
>34
>22
>18

>14

(leukocytes x pressure
103/mm3) (mmHg)
>34 <59
>19.5 or <5 <79
>17.50r<5 <75
>15.5 or <6 <74
>13.5 or <4.5 <83
>11o0r<4.5 <90

Goldstein B, Giroir B, Randolph A; International Consensus Conference on Pediatric Sepsis. International pediatric sepsis consensus conference: definitions for

sepsis and organ dysfunction in pediatrics. Pediatr Crit Care Med. 2005 Jan;6(1):2-8.

Correction published in: Gebara BM. Values for systolic blood pressure. Pediatr Crit Care Med 2005; 6:500.




Standart tanimlamalarin klinik uyumu nedir ?

Weiss SL, Parker B, Bullock ME, Swartz S, Price C, Wainwright MS, Goodman DM. Defining pediatric sepsis by different criteria:
discrepancies in populations and implications for clinical practice. Pediatr Crit Care Med. 2012 Jul;13(4):e219-26.

42 yatatkh PICU

e 1789 hasta ﬂ

* Hastalarin 1/3 tinde tani aninda standart tani kriterleri yoktur
* Yas kiculdukce standart tani kriterleri uyumu azalir
* Hastalik siddeti arttikca standart tani kriterleri uyumu artar



Epidemiyoloji -sikhik

1000 Cocuk/Yil

< lay 9,7

1-12 ay 2,25
1-18 yas 02,3-0,52

* (Cocuk hastanesi basvurularin: % 4,4
* Yogun bakim bagvurularin: % 7,7

Watson RS, et al. The epidemiology of severe sepsis in children in the United States. Am J Respir Crit Care Med. 2003 Mar 1;167(5):695-701.
Hartman ME, et al. Trends in the epidemiology of pediatric severe sepsis. Pediatr Crit Care Med 2013; 14:686.
Ruth A, et al. Pediatric severe sepsis: current trends and outcomes from the Pediatric Health Information Systems database. Pediatr Crit Care Med 2014; 15:828.




Sepsis sendromu

(Viriis, parazit, riketsiya)




