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Tanim

glucose
amino acids

oxygen

water waste
carbon dioxide

* Sok:
Dolasim sistemindeki yetersizlik nedeniyle hicrelerin

gereksinimi olan oksijen ve besin maddelerinin
karsilanamamasi.

‘ Global Hipoksemi
Hiicre hasari

Oliim




DO, = Arter Oksijen Miktari x Kalp Debisi OXYGEN OXYGEN
DO, = (1.34 x Hgb x Sa0, + 0.003 x PaO,) x KD i
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—p |DoOku perfuizyonu

Kalp X Vaskduler direng
Debisi
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Perfuzyon Icin....

1. Pompa (kalp)
2. Sivi Hacmi (kan)
3. Depo (kan damarlari)

Bu U¢c komponentten birinde bozukluk
perflizyonu etkiler




Aerobik Metabolizma

6 H,O

METABOLIZMA
GLUKOZ

ISI (417 kcal)




Anaerobik Metabolizma

2 LAKTIK ASIT

GLUKOZ METABOLIZMA 2 ATP

ISI (32 kcal)




Sok: Hucreler

SOK = ATP eksikligi

Cellular edema

Efflux of K*

Increased membrane
permeability

Lysosomal membrane
rupture

Influx of Na* and H,0

Cell damage and death

Mitochondrial damage
(swelling)

Effects of shock



DO2 =(1.34 x Hgb x Sa02 + 0.003 x PaO2) CO
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Soka Hemodinamik Cevap




Kompansatuvar mekanizmalar
vetersiz kaldiginda

Kompanse sok

1 Saatler icinde

Hipotansif sok

l l l Dakikalar icinde



Hipotansiyon sinirlari

Yas Alt sinir

0-28 gun 60 mmHg

1 ay-1 yas 70 mmHg

1-10 yas 70 mmHg + (2 x yas)
> 10 yas 90 mmHg




Kompansatuvar mekanizmalarin klinik

bulgulari
Kompansatuvar Etki alani Klinik Bulgu
mekanizma
Kalp hizinda artis Kalp Tagikardi
SVR artis Deri Soguk, soluk, terli
Dolasim Uzamis kapiller geri dolum
zamani
Nabiz Periferik nabiz zayif, nabiz
basincinda daralma
Splanknik vaskdiler BGbrek Oliguri
direncte artig Bagirsak Kusma, ileus




Klinik Bulgular

 ERKEN (Kompanse)

Sinuzal tasikardi (erken belirti)

KDZ uzamaya baslar
Hafif tasipne
Irritabilite

Idrar miktari azalir
Kan basinci normal

 GEC (Dekompanse)

Tasikardi ve tasipne artar

KDZ uzar

Oliglri

Ajitasyon-koma

Hipotoni, KVR'lerin azalmasi
Hipotansiyon



Sicak&Soguk Sok

Sicak Sok

Ates
Tasikardi
Ciltte eritem

Genis nabiz basinci
(Or. 100/40 mmHg)

Bilin¢ degisikligi
idrar miktari azalir
KDZ < 1 sn

Sigrayici nabiz

Soguk Sok

Soguk ve alacali cilt

Tasikardi

Siyanoz

Nabiz basincinda daralma
(Or 80/60 mmHg)

Hipoksemi

Asidoz

Hipotansiyon

KDZ > 2 sn

Periferik nabizlar zayif



> W hoe

SOK'un siniflamasi

Hipovolemik

Distributif (septik, norojenik, anaflaktik vb)

Kardiyojenik
Obstruktif i Mg .
e \\ +

hypovolemic



Hipovolemik sok

 Tum dunyada en sik sok nedeni
— Gastroenterit
— Kanama
— Kusma
— Yetersiz sivi alimi
— Osmotik dilrez (Diabetik ketoasidoz)
— Yanik
— Uciincii bosluklara sivi kaybi

Onyuk  [Kontraktilite
Azalmis Normal, artmis Artmis




Myokard disfonksiyonu

Kardiyojenik sok

Konj. kalp hast.
Myokardit
Kardiyomyopati
Aritmi

Sepsis

Ritim bzk.
Entoksikasyon
Travma

CO= (MAP-CVP)/SVR

MAP= SVR x CO
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E
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SVR

Degisken

Kontraktilite

Azalmis | Artmg




Obstruktif Sok

Kardiyak tamponad
Tansiyon pndmotoraks
Masif pulmoner arter trombozu

Duktus bagimli konj. kalp hast.

Kalp debisi belirgin azalmis, sistemik vaskiiler diren¢ artmistir

Onyuk Kontraktilite = Ard yuk
Azalmis | Azalmis | Artmis




Distributif Sok

Uygunsuz kan volimiu dagilimi (vasodilatasyon, kapiller
gecirgenlikte artis, rolatif hipovolemi)

e Septik sok
* Anaflaktik sok
* Norojenik sok

— Kalp debisi degiskendir
— Sicak sok (hiperdinamik): Kardiyak debi’l> , SVR{,
— Soguk sok (hipodinamik): Kardiyak debi ,, SVR T

Onyk Kontraktilite Ard yik
Azalmig, N | Normal, azalmig |  Degisken




Sepsis

SIRS Sepsis Ciddi Sepsis Septik Sok

4 Bone et al. Chest 1992;101:1644

Sistemik Enflamatuar Yanit + iNF

* Viicutisisi:<36° yada >38.5° C

 Tasikardi: Yasa gore > 2 SD (eksternal uyari, kr. ila¢c kullanimi, agri olmadan ve % -4 saat
surmesi
Bradikardi < 1 yas: (yasa gore 10.per altinda olmasi). Eksternal vagal uyari, B agonist
bloker ilag, KKH olmadan % saatten uzun strmesi

* Tasipne: yasa gore > 2 SD veya mekanik ventilasyona bagli olmasi (Néromiuskiler
hastalik veya genel anestezi yok)

* Lokosit: < 4000 yada > 12000 veya band > 10%




The Third Intermational Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Maoreyn Singer. MD, FRCF; Offford & Deutschman. MO, ME; Chrshopihor Warman Soymour. MD, M52 Manu Shaniar-Harl, MSC BIG0L FRCW

Dfial Annang. IR PhC: Mechaol Eaver, ME: Rinalde Egliomo, ME: Gondon B Bamard. MO Joan- Danial Chicha., kO PhD:
Crag M. Cooparsmith. MD: Fichard =, Hotchiass, MD: MEchall M. Loy, M John C. Marshall. MD: Giog 5. Martn. WD MSC:

Shevon M. Jpal. MD: Gordon D, Rubonfaid, KDL ME; Tom san der Pod, MO, PhD: Joan-Lous Vincend. MD, Phil: Derak C &ngues, MO, KPH

Curment Guidelines

and Terminology  Sepsis Sseptic Shock
1991 and 2001 Severg Is septic shock*
CONsensus Sepsis-induced
terminodogy @1 hypoperfusion
2015 Defimition Sepsls Is Septic shock Is a subset of
Life-threatening crgan sepsis In which underlying
dysfunction caused by a  circulatory amd
dysregulated host cellularymetabolic
response to Infection abmormalities are profound
enough to substantially
Increase mortallty
2015 Climical suspected or Sepsis?
criteria documented Infection anmd
aind wasopressor therapy needed to
an acute Increase of =2 elevate MAF =65 mim Hg
SOFA polmts (3 proxy and
for organ dysfunctlony  lactate =2 mmol/L {18 mg/dL)
desplte adeguate fluid
resuscliation
Recommended
primary 1CD
codias?
Ico-9 9495 492 7B5.52
ICD-10° RES5. 20 RE5. 21
Framework for identtfy suspected Infection by wsing concomitant orders
Implementation fior blood cultures and antiblotics (oral or parenteral) in a
for coding and specified period®
research withim specified period around suspected Infection®:

1. Identify sepsis by using a clindcal criterion for
Life-threatening crgan dysfunction

2_ Assiss for shock oriteriz, using administration of
NASOPressors, MAP <65 mm Hg, and lactate >2 mmaol/L

(18 mg/dL)"

Tablo 9. SOFA sistemi

1r 2 3
Solunum
Pa0,/Fi0, mmHg <400 <300 <200 ve
MV var/yok MV var/yok MV var
Kardiyovaskiiler
Hipotansiyon OAB < 70 mmHg Dopamin £ 5 ve Dopamin > 5 ya da
dobutamin** adrenalin < 0.1 ya da
noradrenalin < 0.1**
Karaciger
Bilirubin mg/dL 1.21.9 2.0-5.9 6.0-11.9
Koagiilasyon
Trombosit 10%/mm’ <150 <100 <50
Bobrek
Kreatinin mg/dL ya da 1.2-1.9 2.0-34 3.5-4.9
idrar debisi Debi < 500 mL/giin
Norolojik
GKS 13-14 10-12 6-9

* Bu sininn tesindeki degerler 0 puan alir.
** Enaz ) saat pg/kg/dakika dozunda verilmis olmalr.
MV: Mekanik ventilasyon, OAB; Ortalama arter basinci, GKS: Glasgow koma skoru.

<100 ve
MV var

Dopamin 2 15 ya da
adrenalin > 0.1 ya da
noradrenalin > 0.1**

>12

<20

>5
Debi < 200 mL/giin

<6



Septik Sok

Tanida gecikme: her saat basi mortalite % 40 artar

Antibiyotik tedavisinde gecikme her saat basi mortalite % 12
artar

Inotrop baslanmasinda gecikme mortaliteyi 20 kat artirir

Hemodinamik bozuklugu duzeltmede protokole bagli kalinmasi
mortaliteyi % 40 azaltir



Sok: Patofizyoloji

Vaskuler tonus azalmasi

___—

Anaerobik metabolizma Da—

Asidoz
Hiperkalemi
Toksik metabolitler

Endotel hasari ve doku 6limune

yol acar

~

v

—

>

Precipitating cause of shock

v

1 Heart rate; t contractility

Y

| Circulating blood volume

v

y Cardiac ocutput

v

Hypotension and .L tizsue parfusion

Y

Barorece ptors stimulated

Y

1 gympathetic stimulation
and cardiovascular systam

v

Artericlar constriction

v

&
Cardiac output ‘ » ! Blood pressure ‘

Kapiler kacak >\ / < Voliim kaybi

AN

Pompa yetersizligi

Renin Anjiotensin
Aldosterone salinimi

A 4

Oliguri

i

Venous constriction

v

'
Venous retum




Temel Hedef

Doku Perfuzyonu & Doku
Oksijenizasyonu
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Tedavinin amaclar

1. Kan oksijen icerigi ve tasima kapasitesinin artirilmasi
10L/dk, %100 oksijen
Kan transflizyonu
Ventilasyonun saglanmasi (enttibasyon)
2. Volim replasmani (IV-iki damar yolu, agilamazsa 10)
Sivi tedavisi
3. Kalp debisinin dizeltilmesi
inotropik, vazopresor, vazodilatatér
4. Oksijen ihtiyacinin azaltilmasi
Erken entiibasyon
Sedasyon
5. Metabolik bozukluklarin dizeltilmesi

Hipoglisemi, hipokalsemi, hiperkalemi, metabolik asidoz



Pozisyon

SOKTA HASTAYA VERILECEK SEKIL

Hasta yere uzatilr ve ayakian hafifge yikseftilir. Bu durum kalbhe
tdaha cok kan pompalanmasini saglar. Eger hastanin ayaginda

kink varsa, sabitlestirmeden ayaklan yukselftiimez,

Kardiyojenik sokta olmayan hastalara sok pozisyonu verilmelidir.



TEDAVI

DO, = Arter Oksijen Miktari x Kalp Debisi
DO, =(1.34 x Hgb x Sa0, + 0.003 x Pa0,) x KD

Havayolu

Solunum

100 % oksijen ver (Her sokta)
Gerekirse entibe et
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Solunum isi azalir 7 St

PEEP etkisi

Alveolar recruitment

Nemlendirme, hasta konforu ve toleransini
artirir

Daha az FiO2 ve daha iyi mukosilier klirens




Hangi durumlarda hasta
enttbe edilmelidir?

MSS deprese ise

Havayolu obstriksiyonu varsa
Havayolu reflekslerinin kaybi varsa

Kisa zaman icerisinde klinik durumun bozulmasi bekleniyor
ve solunum isi cok artmissa

Mekanik ventilasyon ve/veya PEEP ihtiyaci varsa



Entlbasyon

Erken entibasyon

Kalp debisinin % 40" 1 solunum isi icin
Oksijen tuketimi azalir

Havayolu glvenligi saglanir

Hastanin monitorizasyonu kolaylasir
Sedasyon icin;

— Septik sokta: Ketamin+atropin



DO, = Arter Oksijen Miktari x Kalp Debisi

DO, = (1.34 x Hgb x Sa0, + 0.003 x Pa0,) x KD

Onyiik | Ardyiik

b

Kalp Atim
Hacmi

Kalp Debisi

Kan Basinci
Kalp tepe atim

Periferik damar
direnci




Hemodinamik Destek Tedavisi: Damar Yolu

*Her yasa uygun

*Kolay

*Yuksek volim verilebilir
*Direnc yuksek




Intraosseous Catheter Sites

. ;
Proximal humerus Clavicle
A\ Sternum
/ = \ . .
=X\ Distal radius
Anterior Iliac spine L&
pine <G> 8.

Distal Femur
Proximal tibia

—

\&

| Malleoli
Distal tibia . </



Sivi Tedavisi

Stroke volume

T Contractility

/ | Gnntrac'ﬂl?\

MNomal working range

End-diastolic volume

Sokun Tipi

Sivi Volumui

Hiz

Hipovolemik sok
Distributif sok
Obstruktif sok

20 mi/kg bolus

(gerekirse tekrarla)

Hizli ver 5-10 dk

Kardiyojenik sok

10-20 ml/kg

Yavas ver 10-20 dk




Sivi Tedavisi

Feeble response to a fluid bolus //d;c:/_eprelcmd_approaches R

plateau of the Frank-Starling curve,
further fluid boluses will do nothing to
improve the stroke volume.

Vigorous response
to a fluid bolus

Stroke volume 2

Preload —=>
Fluid bolus Fluid bolus

Optimal Volume in Sepsis

Fluid vs.
Complications

Complications

Too Little Fluid*
Tissue Hypoxia &
Organ Failure

Too Much Fluid?#
Volume Overload,

Organ Failure,

Increased Ventilator Days,
Fluid Increased Mortality

Optimal




Parenteral Sivilarin Bilesimi

Sivilar Na Ca |Mg |Cl |HCO3 mlosml
RL 130 3 |- 109 | 28(laktat) 273
SF (% 0.9 NaCl) | 154 - - 154 | - 308
D%5 0.45 NaCl |77 - - 77 407
D7%5 - - - - - 253
73 NaCl 514 - - 514 1026
Iso-S 142 - 3 98 | Asetat/glukonat | 295




Baslangicta coOmert sonra cimri




Fluid overload is associated with impaired oxygenation and
morbidity in critically ill children*

Ayse A. Arikan, MD; Michael Zappitelli, MD, MSc; Stuart L. Goldstein, MD; Amrita Naipaul, NP;
Larry S. Jefferson, MD; Laura L. Loftis, MD

Pediafr Crit Care Med 2012\

Survivors, Nonsurvivors,
Variables n = 66 Mean * sp n= 14 Mean * sp P
Peak total fluid overload % 13.7 = 10.0 15.0 + 10.3 A5
Peak oxygenation index 16.6 + 17.6 315 + 29.6 <05
Admission Pediatric Logistic Organ 182 + 76 0.0 + 0.5 01

Drwsfunction Score




Asiri Sivi Verilmesi

Hepatomegali
Raller
MAP — CVP

Furosemid verilebilir !
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Mortality after Fluid Bolus in African Children with Severe Infection

Kathryn Maitland, M.B., B.S., Ph.D., Sarah Kiguli, M.B.

Bernadette Brent,

M. B

B.S., Jennifer A. Evans,

M.B.,

, CTh.B.,, M.Med., Robert O. Opoka, M.B.,, Ch.B.,, M.Med.,
Charles Engoru, M.B., Ch.B.,, M.Med., Peter Olupot-Olupot, M.B., Ch.B., Samuel O. Akech, M.B., Ch.B_,
Richard Nyeko, M.B., Ch.B., M_.Med., George Mtove, M.D., Hugh Reyburn, M.B., B.S., Trudie Lang, Ph.D._,

B.S., James K. Tibenderana,

M.B., Ch.B., Ph.D.,

Jane Crawley, M.B., B.S., M.D., Elizabeth C. Russell, M.Sc., Michael Levin, F.Med.Sci., Ph.D., Abdel G. Babiker, Ph.D.,
and Diana M. Gibb, M.B., Ch.B., M.D., for the FEAST Trial Group>
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Antibiyotik Tedavisi

100 %

Patient
survival 80 %

rate (%)

60 %

Patients 40 %
with
effective 20%

antibiotic
werery ol

o hours 2 3 4 5 6 9 12 24 36

Time to unt:biotics
made for World Sepsis Day by lindgruan-gmbh.com




Hipoglisemi/Hipokalsemi

e Hipoglisemi e Ca Tedavisi:

® % 10 Dx Ozellikle iyonize Ca
dizeyi normal duzeye

<lay2-4ml/kg getirilmelidir.

>1 ay 5 ml/kg
> Kan basinci artar

> Sol ventikll atim hacmi
artar. Ca%+




Kalsiyum

* |ntravendz uygulandiginda belirgin pozitif inotrop
etki ilk 10-20 dk.da gorulir ve 1SV & LVEDP, J KTA
& SVR

* Hipokalsemi varliginda Ca’un inotrop etkisi cok
belirgindir.

= Digoksin kullanan hastalarda 6zellikle hipopotasemi
de var ise aritmi riski var.



DO, = Arter Oksijen Miktari x Kalp Debisi
DO, = (1.34 x Hgb x Sa0, + 0.003 x Pa0,) x KD

Kalp Atim
Hacmi Kalp Debisi
Kan
Kc:llfw:\':ape Periferik damar Basinct

direnci



DAMAR YATAGI

| inoTROP

Aorta
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Arter}r\

Capillaries

e W\ } :
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Venule

i |
| I

Capacitance Exchange Resistance Distribution

Large
Artery
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Inotrop ve Vazopresor ilaclar

1) Kalsiyum

2) Kalsiyum duyarlastirici: Levozimendan
3) Katekolaminler:

e Dopamin

e Dobutamin

e Dopeksamin

e Adrenalin

e |soproterenol

e Noradrenalin

4) Kardiyak glikolizidler: Digoksin

5) Fosfoodiesteraz (PDEIII) inhibitorler:
e Enoksimon, Piroksimon

e Milrinon

e Amrinon



Inotrop Ilaclar

= g inotroplar
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Vazopresor llaglar

o agonist '
o, receptor

Cell membrane l
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Calmeodulin-dependent
protein kinase

Vasoconstriction |
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Vazopresorler

Dopamin
Noradrenalin
Adrenalin

Vazopresin/Terlipresin

Acute vasoconstriction
Endothelium I1EL

ol p :Z ;
= -2 - ~
<a®*" influx PLE - Gag/11
RhoGEF

Calmodulin —— [Ca?™]; .4-@ DAG
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e e

o * Damar diz kas * Vazokonstriksiyon
1
* Miyokard e Aritmi
* MSS  Santral sempatik uyariyi azaltir
al
2 *Damar diz kas =\Vazokonstriksiyon
*Trombosit =" Trombosit agregasyonu
B * pozitif Inotropizm
1 * Miyokard

 pozitif Kronotropizm

* Brons * Bronkodilatasyon

B>

* Kan damarlari * Vazodilatasyon



e e

Vy

PDE- Il

D1

Damar diz kas

e [skelet
* Mezenterik
e koroner

* Miyokard

"Damar diz kas

Damar diiz kas
e RENAL

* KORONER

* MEZENTRIK J

* Vazokontriksiyon

 pozitif inotropizm
* pozitif kronotropizm

* Vazodilatasyon

Inodilatasyon

* VVazodilatasyon



Adrenerijik llaclarin Hemodinamik Etkilerii

ilaglar Kasiima Kalp Tepe Atimi | Vazokonstriksiyon Kalp Debisi
(CO)




Dusiik Dose

(<0.05-0.1 mcg/kg/min)

-

B1 belirgin
MHR
J Sistol siiresi
1 Miyokard kasilmasi
Periferik . arterioler dil.
/4 Renal Kan Akimi
1 Renin sekresyonu
M/ Splanknik Kan Akimi
1 Glukoz
Hipokalemi

\_

~

/

Adrenalin

Yiiksek Dose
(> 0.1 ug/kg/min)

4 )

ol etki belirgin
Vazokonstriksiyon

J Renal Kan Akimi

J/ Splankik Kan Akimi

1 Glukoz

\_ j




Dopaminin Doza Bagli Etkileri

_3meg ) (3-10me ) (B0

Orta P CO

M Renal Kan Akimi

J Proksimal Tub. Na
Absorbsiyonu

1 Splanknik KA



Milrinon




Levozimendan

Old school inotropic drugs  Levsimendan |
Troponin | a-Adin l MNP
. - . i
% e.g.Dobutamine e.g.Digoxin Tropomn(—. | .
AAAR LA ARE(
Na+/K* . ® |
Troponin T i a-Tropomyosin
Kopf— schwere Kette ‘
des Myosins
- o o (8-MHQ)
Rise in intracellular calcium , ;
leichte Kette o
Schwanz des Myosins K

e.g-Milrinone (PRIMACOR®™)

* intraseliiler kalsiyum konsantrasyonunu arttirmadan, kalp kasinin kalsiyum duyarlihigini
arttirarak kalp kontraktilitesini artirir.

* Troponin C’ye spesifik olarak baglanir ve kalsiyum troponin C kompleksini stabilize eder.

e Aktin ve miyozin baglantisini gliclendirerek kasilma gticlinli, artimi riski olmadan artirir .

* Diger inotropik ajanlardan farkli olarak diyastolik fonksiyonlar lizerine olumsuz etkisi yoktur.

e ATP bagiml potasyum kanallari tizerine de etki ederek antiiskemik etki ve pulmoner ve
sistemik damarlarda dilator etki gosterir.




Inotropik, Vazopressor
Tedavi

Hipovolemi varliginda etkisizler
Ikinci bir damar yolundan baslanmalidir
— Dopamin
— Dobutamin
— Adrenalin
— Noradrenalin



(Hipovolemik, Distributif, Kardiyoje

SOK

Hipotansiyon

Kalp
Fonksiyonlari
Normal

Kalp Fonksiyonlari
Bozuk

20 Fe

Heart
(cardiac output)

Arteries Anterioles
(peripheral resistance)

{blood pressure)

Kalp Fonksiyonlari
Bozuk

|
Noradrenalin

Dobut+Noradre
Adrenalin
Dopamin.

Milrinon

Normal Kan Artmis Kan
Basinci Basinci
Dobutamin Dobut+Nitropr

Milrinon Milrinon




Farmakokinetik

Inotrop ve vazopresorlerin yari 6mri 1-2 dk
Maksimum konsantrasyona 10 dk.ulasir.
Titrasyon yapilmasi gerekir.

Bobrek ve karaciger hastaligindan etkilenmezler



Inotrop/Vazopresor

2.5-5 mcg/kg her 10 dk.da bir artir.

Dobutamin
Cl veya Sa0, (max 20 mcg/kg/dk)
] 5 mcg/kg her 10 dk.da bir artir
Dopamin
Cl veya OAB (max 20 mcg/kg/dk)
) 0.02-0.05 mcg/kg her 10 dk.da bir artir
Adrenalin

Cl veya OAB (max 1 mcg/kg/dk)

0.1 mcg/kg her 10 dk.da bir artir
OAB (max 1 mcg/kg/dk)

Noradrenalin

Milrinone 0,5-0,75 mcg/kg/dk infizyon

Levozimendan 0,1-0,2 mcg/kg/dk inflizyon




0.dk

5.dk

15.dk

60.dk

SHR>® Z C OO X<

Mental durum ve perfiizyon bozuklugunu tani, yiiksek akiml oksijen destegi ver

Iv/ io damar yolu sagla

-

Baslangig Resusitasyon: %0.9 NaCl/ kolloid ile 20 ml/ kg iv puse perfiizyon diizelene dek devam
et, > 60 ml/kg, (akcigerde raller ve hepatomegali gelismedigi siirece)

Hipoglisemi/ hipokalsemiyi diizelt
An‘ribiyo‘rlik basla

Sok geri donmiiyor v

Sivi direngli sok:

1V/ IO inotrop bagla, Sedasyon igin IV/IO/IM atropin-ketamin kullanarak | —
santral yolu ag, gerekiyorsa havayolu sagla .Soguk sok: Santral yolla
dopamin, direngliyse epinefrin. Sicak sok: Santral ngrepinefrin

PIV ile birlikte
inotrop basla

Dopamin: 10mcg/kg/dk

Adrenalin: 0.05-0.3mcg/kg/ dk

Sok geri donmiiyor l

Katekolamin direngli sok:

mutlak adrenal yetmezlik riski varsa hidrokortizon basla

v

CVPi

zle, normal (MAP-CVP) ve ScVO2 >%70'e ulag

v

v

v

Kan Basingli Soguk Sok
1.Sivi& adrenalin titre et
ScVO2>% 70, Hb > 10 g/ dl tut

{4 Kan Basingh Soduk Sok
1. Sivi & adrenalin titre et
ScvV02>% 70, Hb > 10 g/ dI tut

2.8¢cv02 <%70 ise Svi 2. Hipotansifse noradrenalindiisiin

ylikle ve Vazodilatator ekle

(nitrovazodilatorler, milrinon,

imrinon & diger) ver
Levosimendan diiglin

3. ScVO2 <%70 ise Dobutamin,
Milrinon, enoksimon veYA
levosimendan eklemeyi diigiin

Kan Basingl Sicak Sok
1.Sivi & Noradrenalin titre et
ScV02>% 70 tut
2.Hipotansifse vazopressin/
terlipressin veya anjiotensin
diisdn
3.5¢cV02 <%70 ise diigiik doz
adrenalin dlisin

l Sok geri donmiiyor l

Pulmoner arter, PICCO, FATD kateteri tak, Doppler US ile sivi, inotrop, vazopressor,ve vazodilatator, hormonal tedavileri diizenle
Hedef CI>3.3 &<6 ml/ m2/ dk

Israrl katekolaminE direngli sok:

Sok geri donmiiyor l

Refrakter sok: ECMO




CARDIOGENIC SHOCK

- See table 1
| Anamnesis I Cardiac signs: cardiac murmur, gallop rhythm, peripheral
l pulses ?

= — = Extra cardiac signs :
I Suggestive clinical signs | - High filling pressures? : crackles, tachypnea,
hepatomegaly, jugular turgor, peripheral edema
- Low systemic flow? : mottling of skin, hypotension,
altered level of consciousness. delay of capillary refill

Biological signs: NTproBNP, BNP, troponin I/T, lactate, others

Suggestive paraclinical signs '_ (etiological: CRP, PCT)
| o9 P L Radiological signs, Electrical signs, Echocardiographic signs

Oxygenation, high-concentration mask
Non-invasive ventilation (PEEP/ PEEP + Pressure support
| Ventilation Optimisation/Gaz exchange '_ ventilation)

Endotracheal Intubation, invasive mechanical ventilation
Transfusion to obtain hemoglobin = 10 g/dl|

'_ PRELOAD (according to children’s condition)
- Fluid resuscitation with caution and monitoring
- Or loop diuretics (Furosemide)

AFTERLOAD : mechanical ventilation

[ Preload and afterload optimization

Pericardocentesis, pleural drainage (tension pneumothorax),
= antibiotics, antidotes, immunoglobulins.

Treatment of a curable disease

Treatment of cardiac rhythm disorder Adenosine, striadyne, antiarrhythmic agents, synchronized
(Contact the specialist: pediatric cardiologist) cardioversion, anticholinergic treatment, transient pacemakers

Electrolytic disorders treatment (hypoglycemia, hypocalcemia,
hypophosphatemia, hypo-hyperkaliemia, metabolic acidosis,
hypomagnesemia)

DRUGS THERAPY I_I

First line treatment : Dobutamine 5 a 15 pg/kg/mn (maximum 20 pg/kg/mn)

Possible alternative Milrinone (start at 0.375 pg/kg/mn increase step-by-step until 0.750ug/kg/mn)

After pediatric cardiologist contact, course of Levosimendan and decrease Milrinone (to avoid vasoplegia)

Second line treatment :

Noradrénaline (start at 0.01 pg/kg/mn) should be started if SVR are low (typically Sepsis-induced
myocardial failure)

If persistent hypotension despite Dobutamine, replace the initial treatment by the association Milrinone-
Epinephrine (+/- Levosimendan)

If persistent hypotension despite Milrinone (+/- Levosimendan), epinephrine can be associated (start at
0.05 pg/kg/mn)

Third lin tment :
- Terlipressin/vasopressin
- Extra-Corporeal Membrane Oxygenation

CLINICAL AND PARACLINICAL MULTIMODAL MONITORING




Katekolaminlerin Yan Etkileri

Miyokard O, tiketimi artar
Myokard hasari/hiicre 6lim
Tolerans/tasiflaksi
Aritmi

Periferik vazokonstriksiyon

— SVR artar

— Splaknik kan akimi azalir

Deri nekrozu



Vazopresor llaclarin
Ektravazasyonu




Anaflaktik sokta tedavi

e Havayolu, pozisyon, oksijen (%100), krikotirotomi gerekebilir

e Adrenalin 0.02 mg/kg IM, (max. 0.3-0.5 mg), 3-5 dk tekrar,
uyluk 6n lateral bolge

e 20 mL/kg SF yiuklemesi, tekrarla

— H1 bloker, difenhidramin 1-2 mg/kg (max. 50mg)

— H2 bloker, ranitidin 1-2mg/kg (max. 50mg)

— Steroid, metilprednisolon 2 mg/kg iV

— Bronkospazm varsa salbutamol (2.5 mg) nebilizasyonu

Refrakter sokta;
* Adrenalin inflizyonu (0.1-1 Blg/kg/dk)
e Dopamin inflizyonu (5-15 ug/kg/dk)



