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Hipotensao sistémica devido a reducéo do débito cardiaco OU
reducdo EFETIVA do volume circulante QUE levam a reducao
da perfuséao tecidual e hipoxia celular
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Frequencia Pressédo Venosa Pressédo Capilar Débito Cardiaco Resi_st:éncia
Central Pulmonar Periférica

Hypovolemic | l 1
Distributive
Spinal Shock ! ! !
Anaphylaxis ! ! 1
Sepsis i) ! l
Cardiogenic
Heart Block 1 1
Pump Failure Relatively low Reglatively|low 1
Vol Overload 1 1 1
Inflow obstruction 1 1
(())k;JstIr(L)J\::vtion 1 f 1
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T ehoque - Estagios

« Rapido e Grave — rapidamente letal — sangramento grave

* Inicial, ndo progressivo
— Mecanismos compensatorios ativados — neuro-humorais
* Baroceptores, liberacao catecolaminas, estimulacao SNA-S
* Taquicardia, vasoconstricao periférica, retencao liquidos
— Perfusao mantida — areas privilegiadas

« Fase progressiva
— Hipodxia generalizada
— Glicose anaerdbica com acidose metabdlica
— Reducdo de pH = reducdo da resposta vasomotora
* Piora débito cardiaco e lesao endotelial
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e Sangramento
 Queimaduras extensas
« Qutras formas de desidratacao aguda severa

Blood Pressure

‘\

Cardiac Output Peripheral Vascular resistance

/\@

Hear; Rate Stroke Volume

Y

Preload | | Contractility | | Afterload
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moque cardiogénico

Infarto

Arritmias

Compressao extrinseca
Obstrucéao via de saida

INA
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Myocardial Dysfunction

Systolic Diastolic
J v
tLVEDP
+ Cardiac output Pulmonary congestion

{ Stroke volume

¢ Systemic  Hypotension

perfusion

{ Coronary
perfusion
pressure

\

Compensatory Ischemia
vasoconstriction;

fluid retention

rogressive
Myocardial

Dysfunction

Death
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* Angiopiasty
* Surgery I“*Mu‘"&.“’
x [ Inotropic drugs ]
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Fig. | - Vickous cycle of events in cardiogenic shock.
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* Frequente em unidades de terapia intensiva: 200.000
Obitos/ano nos EUA

— Mortalidade de 25 a 50%

— Mais procedimentos invasivos

— Mais pacientes IS

— Melhor tratamento aos pacientes de alto risco
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T hoque séptico

* Infecgdes disseminadas — Gram +, Gram -, Fungos

« Mecanismos envolvidos

— Mediadores inflamatorios
* Receptores inespecifico
* Fatores do complemento

— Ativacao endotelial
* Trombose
 Aumento permeabilidade
* Vasodilatacdo / producdo de NO

— Alteracdoes metabdlicas
* Hiperglicemia —resisténcia a insulina e gliconeogénese
* Reducao funcao neutrofilo e aumento da expressao de mol. Adesao
* Insuficiéncia adrenal e reducao de glicocorticdides

— Imunossupressao — mecanismos contra-regulatérios

— Disfuncao e insuficiéncia de multiplos orgaos
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« Papel do LPS / Endotoxina — Presente na parede de
bactérias gram —

— Disparo da imunidade inata
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* Ligacao TLR 4
* Liberacao de IL-1 e TNF
e Atuacao no endotélio
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PLASMA LEVELS (arbitrary units)
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| Endosexin'and

I ’ other microbial products
Complement : Neutrophd and monocyte
activaton activlabon
. e,
| Feoorxn | (G~
Diwoteed __, <&@ . | TNF, IL-1, HMGB1
Endothelial activation Cytokines and
cytokine-like mediators
|
Procoagulant Ant-fibrinolytc IL-6, IL-8, NO, PAF, | IL-10, apoptosis,
_ tiv ies, | TNFR
 TF } PAI1 reac eomyga.b.nspecm | )
} TFPI, thrombomodulin, ' Secondary anti-inflammatory
protein C l mediators
|
; I S
VASODILATION | l l
MICROVASCULAR SYSTEMIC
| INCREASED PERMEABILITY IMMUNOSUPPRESSION
THROMBOSIS (DIC) | DECREASED PERFUSION EFFECTS ‘
I Faver, dminished
. myocardial contractility,
TISSUE ISCHEMIA metabolic abnomalities
LI B &
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 LPS em quantidade moderada
— Liberacao NO e PAF

— TNF e IL-1 — Febre, neutrofilia e hipercoagulabilidade endotelial

 LPS em grande quantidade — choque séptico
— Vasodilatacao sistémica
— Diminuicao contratilidade miocardica
— Ativacao endotelial capilar pulmonar
— Ativacao do sistema de coagulacao - CIVD
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LOW QUANTITIES

Monocyte/
macrophage/

neutrophil
activation

Endothelial cell
activation

Complement
activation

Ca3a, Csa

LOCAL INFLAMMATION
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other mediators

MODERATE QUANTITIES

Fever

Acute-phase
reactants

\-'
Bone

Leukocytes

SYSTEMIC EFFECTS

HIGH QUANTITIES

: \ Low cardiac output
Low peripheral resistance

Blood vessel
injury,
thrombosis,

DIC

ARDS

SEPTIC SHOCK
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DECREASED OXYGEN DELIVERY

NO REFLOW
>
DECREASED FLUID
>
VOLUME
y
METABOLIC BYPRODUCTS
—— CELLULAR ¢ TRIGGER CELL
OEDEMA ISCHAEMIA |<€——

CELL

MEDIATORS l DAMAGE

LACTIC ACID
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REACTIVE CELL
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AND
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— >
OTHER REACTIVE CELLS
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« Alteracbes em Orgaos e sistemas
— Pulmao
* Edema
* SRIS / SARA
— Rim
* Necrose Tubular
* Congestao e edema
— Bacgo
* Edema e congestdo / Infarto
* Esplenite nos casos de choque séptico
— Adrenal
* Deplecao de corticoides — reducao cortical adrenal

— Coagulacao Intravascular Disseminada
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CHU Sainte-Justine
Le centre hospitalier SAINTE-JUSTINE
universitaire mére-enfant
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T hetinicses

Distarbio trombo-hemorragico SECUNDARIO a uma outra
doenca, associado a formacao de microtrombos difusamente,
com consumo de plaquetas e fatores da coagulacao,
culminando com eventos hemorragicos disseminados
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plugging of r

capillaries by
fibrin white blood cells S
(intravascular g - .
Activated coagulation)

endothelium

plugging of

capillaries by
i agareqating |
ﬁ%ﬂggﬁg platelets
zecreting
cytokines
Leaksy
endothelium
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Vias da Coagulacao

Trombina

Fibrinogénio x Fibrina

Plasmina
{ Fat. Coagulagdo — Figado e SFM
burns@usp.br Proteina C e Proteina S M‘EDQCINA
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T oogenese

« Liberacéo de Fatores Tromboplasticos
— Muco de alguns adenocarcinomas
— Produtos placentarios em casos de sofrimento fetal
— Granulos de células leucémicas
— Endotoxinas bacterianas (sepse por Gram negativos)

« Lesao Endotelial Difusa
— Deposicao de complexos antigeno-anticorpo (lupus)
— Extremos de temperatura (queimaduras)
— Microorganismos (meningococcemia)
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Destruigao Tecidual Lesdo
hacica Endotelial

* Liberacdo do FT

‘l Agregacao

Ativacao de Trombose Flaguetaria
Flasmina . Microv ascular |

Disseminada l

Consumo de

Anermia

Hermolitica «—— Oclusdo Yascular
Microangiopatica l

Fatores e
Flaguetas

Inalize

lsquemia

|:n5|: Frotedlise
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Endotoxinas Bacterianas

1 Fatores Teciduais Ativagao de Mondcitos

Quimiotaxia de 1 IL-1 e TNF-a
Leucocitos

Les3ao Endotelial 1t Fatores Teciduais 4 Trombomodulina

1} Fatores Teciduais

Sistema a agulante
Proteina C

M
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Deposi¢ao difusa de fibrina na microcirculacao

Consumo de Fatores de Coagulagao e Plaquetas
na formag¢ao de microtrombos difusos

Manutencao da lesao endotelial com sistema
de coagulacao consumido
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Disturbios hemorragicos difusos
petéquias e equimoses

Eventos
Hemorragicos
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Aspectos mor!o‘oI gicos
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