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SEPSIS: defini¢des e fisiopatologia

HISTORIA

e Século 1V a.C. - Hipécrates

onyc (sipsi) = processo de decomposicao da matéria organica na presenca

de bactérias

e Século Xl — Avicena

blood rot = processos purulentos graves

e Século XIX - Ignaz Semmelweiss, Joseph Lister, Louis Pasteur e Robert Koch

pt.wikipediérérg

pt.wikipedia.org
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DEFINICOES
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[2001 Sepsis 3
Sepsis 2
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SEPSIS: definigdes e fisiopatologia & | 6 CHEST 1992; 101(6):1644-1655

Definitions for Sepsis and Organ Fallure and
Guidelines for the Use of Innovative Therapies in

DEFINICOES

THE ACCP/SCCM CONSENSUS CONFERENCE COMMITTEE:

Roger C. Bone, M.D., F.C.C.P, Chairman Alan M. Fein, M.D., FC.C.P
Robert A. Balk, M.D., F.C.C.P. William A. Knaus, M.D.

Frank B. Cerra, M.D. Roland M. H. Schein, M.D.

R. Phillip Dellinger, M.D., F.C.C.P. William J Sibbald, M.D., F.C.C.P.

Sépsis = sindrome de resposta inflamatoéria
sistémica do hospedeiro a infecao

1. temperatura > 38°C ou < 36°C -
2. FC>90 bpm

3. FR > 20 cpm ou PaCO2 < 32 mmHg

4. leucdcitos > 12.000 ou < 4.000/puL ou > 10% formas imaturas

Sépsis grave = sépsis + disfuncao de 6rgao

Choque sético = hipotensao apesar de
fluidoterapia adequada + sinais ma perfusao ou
disfuncao de d6rgao

1991
Sepsis 1

Controvérsias

SIRS sem infecao
Infecdo sem sépsis
Sépsis resulta de resposta pro- e anti-inflamatoéria
6

SIRS Systemic Inflammatory Response Syndrome, ACCP American College of Chest Physicians; SCCM Society of Critical Care Medicine
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DEFINICOES

S

/
|

' accp/sccm consensus conference

Definitions for Sepsis and Organ Fallure and
Guidelines for the Use of Innovative Therapies in

Sepsis
CCP/SCCM CONSENSUS CONFERENCE COMMITTEE
Bone, M.D., F.C.C.P., Chairman
A. Balk, M.D., FC.C.P
Frank B. Cerra, M.D.
R. Phillip Dellinger, M.D., F.C.C.P.

2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions

Conference Crit Care Med 2003; 31:1250-56

Mitchell M. Levy, MD, FCCP; Mitchell P. Fink, MD, FCCP; John C. Marshall, MD; Edward Abraham, MD;
Derek Angus, MD, MPH, FCCP; Deborah Cook, MD, FCCP; Jonathan Cohen, MD; Steven M. Opal, MD;
Jean-Louis Vincent, MD, FCCP, PhD; Graham Ramsay, MD; For the International Sepsis Definitions Conference

1991
Sepsis 1

/2001
Sepsis 2

Infection*
Documented or suspected and some of the following®:

General parameters

Fever (core temperature >38.3°C)

Hypothermia (core temperature <36°C

Heart rate >90 bpm or >2 SD above the normal value for age

Tachypnea: >30 bpm

Altered mental status

Significant edema or positive fluid balance (>20 ml/kg over 24 h)

Hyperglycemia (plasma glucose >110 mg/dl or 7.7 mM/1) in the absence of diabetes

Inflammatory parameters

Leukocytosis (white blood cell count >12,000/ul)
Leukopenia (white blood cell count <4,000/ul)

Normal white blood cell count with >10% immature forms
Plasma C reactive protein >2 SD above the normal value
Plasma procalcitonin >2 SD above the normal value

Hemodynamic parameters

Arterial hypotension® (systolic blood pressure <90 mmHg, mean arterial pressure <70,
or a systolic blood pressure decrease >40 mmHg in adults or <2 SD below normal for age)

Mixed venous oxygen saturation >70%°

Cardiac index >3.5 | min~! m~2¢

Organ dysfunction parameters

Arterial hypoxemia (PaO,F102 <300)

Acute oliguria (urine output <0.5 ml kg~! h-! or 45 mM/1 for at least 2 h)

Creatinine increase 20.5 mg/dl

Coagulation abnormalities (international normalized ratio >1.5 or activated partial
thromboplastin time >60 s)

lleus (absent bowel sounds)

Thrombocytopenia (platelet count <100,000/ul)

Hyperbilirubinemia (plasma total bilirubin >4 mg/dl or 70 mmol/l)

Tissue perfusion parameters

Hyperlactatemia (>3 mmol/l) 7
Decreased capillary refill or mottling

ACCP American College of Chest Physicians; SCCM Society of Critical Care Medicine; ESICM European Society of Critical Care Medicine
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: Critérios de
Infection®

Documented or suspected and some of the following®:

diagndstico
da sépsis

I General parameters |

Fever (core temperature >38.3°C)

Hypothermia (core temperature <36°C

Heart rate >90 bpm or >2 SD above the normal value for age

Tachypnea: >30 bpm

Altered mental status

Significant edema or positive fluid balance (>20 ml/kg over 24 h)

Hyperglycemia (plasma glucose >110 mg/dl or 7.7 mM/1) in the absence of diabetes

I Inflammatory parameters

Leukocytosis (white blood cell count >12,000/ul)
Leukopenia (white blood cell count <4,000/ul)

Normal white blood cell count with >10% immature forms
Plasma C reactive protein >2 SD above the normal value
Plasma procalcitonin >2 SD above the normal value

I Hemodynamic parameters I

Arterial hypotension® (systolic blood pressure <90 mmHg, mean arterial pressure <70,
or a systolic blood pressure decrease >40 mmHg in adults or <2 SD below normal for age)

Mixed venous oxygen saturation >70%"

Cardiac index >3.5 | min~! m—2cd

Arterial hypoxemia (PaO,FI102 <300)

Acute oliguria (urine output <0.5 ml kg~' h~! or 45 mM/I for at least 2 h)

Creatinine increase 20.5 mg/dl

Coagulation abnormalities (international normalized ratio >1.5 or activated partial
thromboplastin time >60 s)

lleus (absent bowel sounds)

Thrombocytopenia (platelet count <100,000/pul)

Hyperbilirubinemia (plasma total bilirubin >4 mg/dl or 70 mmol/l)

| lissue perfusion parameters |

Hyperlactatemia (>3 mmol/l)
Decreased capillary refill or mottling

Adaptado de Levy MM, Fink MP, Marshall JC, et al, 2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions
Conference. Crit Care Med 2003;31:1250-56
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DEFINICOES

2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definition

Conference

"~ 4991
Sepsis 1

6 accp/sccem consensus conference

Definitions for Sepsis and Organ Fallure and
Guidelines for the Use of Innovative Therapies in
Sepsis

ONSENSUS CONFERENCE COM

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

Mervyn Singer, MD, FRCP; Clifford S. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Hari, MSc, MD, FFICM;
Djillali Annane, MD, PhD; Michael Bauer, MD; Rinaldo Bellomo, MD; Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD;

Craig M. Coopersmith, MD; Richard S. Hotchkiss, MD; Mitchell M. Levy, MD; John C. Marshall, MD; Greg S. Martin, MD, MSc;

Steven M. Opal, MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD, MPH

JAMA 2016;315(8):801-810
Mervyn
Singer

2016

. 2001 Sepsis 3
Sepsis 2

Clifford
Deutschman

ACCP American College of Chest Physicians; SCCM Society of Critical Care Medicine; ESICM European Society of Critical Care Medicine




SEPSIS: defini¢oes e fisiopatologia The Third International Consensus Definitions SEPS|S 3
for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer, MD, FRCP; Clifford 5. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Hari, MSc, MD, FFICM;
Diillali Annane, MD, PhD; Michael Bauer, MD: Rinaldo Bellomo, MD: Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD:

Craig M. Coopersmith, MD; Richard S. Hatchkiss, MD; Mitchell M. Levy, MD; John C. Marshall, MD; Greg S. Martin, MD, MSc;
Steven M. Opal. MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD. MPH

JAMA 2016;315(8):801-810

Sépsis: disfuncao grave de 6rgao devido a reacao imunoldgica desregulada do hospedeiro
em resposta a infecao

Disfunc¢ao de 6rgao: I > 2 pontos na escala de SOFA => taxa de mortalidade global: 10%

SEPSIS CLINICAL CRITERIA
NEELTION CHANGE IN:

SEPSIS-RELATED
‘ + ORGAN
FAILURE
ASSESSMENT
\
I —
Pao /Fio,
l
@COMA SCALE @BIURUBIN gﬁlEGAJl'{l‘;{NE N -
amasep5|s com

http://clincalc.com/lcuMortality/SOFA.aspx
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SEPSIS: defini¢des e fisiopatologia The Third International Consensus Definitions SEPS'S 3
for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer, MD, FRCP; Clifford 5. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Hari, MSc, MD, FFICM;
Diillali Annane, MD, PhD; Michael Bauer, MD: Rinaldo Bellomo, MD: Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD:

Craig M. Coopersmith, MD; Richard S. Hatchkiss, MD; Mitchell M. Levy, MD; John C. Marshall, MD; Greg S. Martin, MD, MSc;

Steven M. Opal. MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD. MPH

JAMA 2016;315(8):801-810

- = A
_)(JJ‘A

Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score®

Score
ﬂrsterfn 0 1 2 3 4
Respiration
1 Pao,/Fi0,, mm Hg =400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
2 Platelets, x10°/pL 2150 <150 <100 <50 <20
Liver
3 Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)
(pmol/L)
Cardiovascular MAP =70 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine =15 or
4 dobutamine (any dose)®  or epinephrine <0.1 epinephrine =0.1
or norepinephrine <0.1"  or norepinephrine >0.1°
Central nervous system
5 Glasgow Loma Scale 15 13-14 10-12 6-9 <6
score’
Renal
6 Creatinine, mg/dL <1.2(110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
(pmol/L)
Urine output, mL/d <500 <200
Abbreviations: Fio,, fraction of inspired oxygen; MAP, mean arterial pressure; b Catecholamine doses are given as pg/kg/min for at least 1 hour.
Pa0,, partial pressure of oxygen. © Glasgow Coma Scale scores range from 3-15; higher score indicates better
3 Adapted from Vincent et al.*? neurological function.

Vincent JL, Moreno R, Takala J, et al; Working Group on Sepsis-Related Problems of the European Society of Intensive Care Medicine. The SOFA (Sepsis-
related Organ Failure Assessment) score to describe organ dysfunction/failure. Intensive Care Med. 1996;22(7):707-710
http://clincalc.com/IcuMortality/SOFA.aspx
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LimitacOes da escala de SOFA:

The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3) SE PS'S 3

Mervyn Singer, MD, FRCP; Clifford 5. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Hari, MSc, MD, FFICM;
Diillali Annane, MD, PhD; Michael Bauer, MD: Rinaldo Bellomo, MD: Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD:

Craig M. Coopersmith, MD; Richard S. Hatchkiss, MD; Mitchell M. Levy, MD; John C. Marshall, MD; Greg S. Martin, MD, MSc;

Steven M. Opal. MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD. MPH

NAO diagnostica sépsis

JAMA 2016;315(8):801-810

NAO identifica os individuos cuja disfunc3o de 6rgdo é devida a infec3o
NAO determina as estratégias individuais de tratamento nem o outcome individual

A escala de SOFA identifica grupos de doentes com maior potencial de risco de morte

por infecao.

* Em doentes séticos internados em UCI o valor preditivo da escala de SOFA para a mortalidade
hospitalar foi superior ao dos critérios de SIRS

12
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The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3) SE PS'S 3

Mervyn Singer, MD, FRCP; Clifford 5. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Hari, MSc, MD, FFICM;
Diillali Annane, MD, PhD; Michael Bauer, MD: Rinaldo Bellomo, MD: Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD:

Craig M. Coopersmith, MD; Richard S. Hatchkiss, MD; Mitchell M. Levy, MD; John C. Marshall, MD; Greg S. Martin, MD, MSc;

Steven M. Opal. MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD. MPH

JAMA 2016;315(8):801-810

Avaliacdo de doentes ndo internados em UCI = quickSOFA (qSOFA)

Taquipneia: FR 222 cpm

Alteracao da consciéncia: GCS < 15 g

Hipotensao: TAS < 100 mmHg

Limitacao:

SEPS%EOSIDE CRITERIA

7 = \
- apenas validado retrospetivamente ‘2 YRESPIRATORY
P P [ < RaTE | 222

Quick {

SEPSIS-RELATED pro—
ORGAN COGNITION
FAILURE

ASSESSMENT

SYSTOLIC
BLOOD
PRESSURE

13
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Choque sético: sépsis associada a disfuncao circulatoéria e alteracao do metabolismo

The Third International Consensus Definitions SE PS' s 3

for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer, MD, FRCP; Clifford 5. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Hari, MSc, MD, FFICM;
Diillali Annane, MD, PhD; Michael Bauer, MD: Rinaldo Bellomo, MD: Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD:

Craig M. Coopersmith, MD; Richard S. Hatchkiss, MD; Mitchell M. Levy, MD; John C. Marshall, MD; Greg S. Martin, MD, MSc;

Steven M. Opal. MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD. MPH

JAMA 2016;315(8):801-810

celular => taxa de mortalidade hospitalar =2 40%

Altered tissue perfusion,

N

Seépsis

Septic shock +

Severity

elevated serum lactate :
concentration, need

for vasopressors
| Organ dysfunction \ Sepsis
Fever, altered white Infection
blood cell count o
Colonisation

Vincent JL, Mira JP, Antonelli M/; Sepsis: older and newer concepts, Lancet Respir Med. 2016;4:237—

240

Hipotensao persistente
(apesar de ressuscitacao volume adequada)

+

Vasopressores
(PAM alvo 2 65 mmHg)

+

Lactato = 2 mmol/L ou = 18 mg/dL

14



SEPSIS: definigcoes e fisiopatologia Critical Care Medicine. 45(9):1436-1442, SEP 2017

DOI: 101097/CCM.0000000000002512, PMID: 28542029
Issn Print: 0090-3493
Publication Date: 2017/09/01

The Impact of the Sepsis-3 Septic Shock Definition on
Previously Defined Septic Shock Patients*

Sarah A. Sterling; Michael A. Puskarich; Andrew F. Glass; Faheem Guirgis; Alan E. Jones

587 doentes

19% excluidos: 67 doentes sem informac3o de lactato
50 doentes com elevacgao lactato mas sem hipotensao

470 doentes com choque sético (Sepsis 1)

57% excluidos) 159 doentes sem necessidade de vasopressores/hipotensio

111 doentes com lactato normal
mortalidade 14.4%

v

42.6% = 200 doentes com choque sético (Sepsis 3)
> taxa bacteriémia (51 vs. 33%)

> disfuncao de 6rgao (SOFA 9 vs. 5)

> mortalidade 28.5%

15
Reconhecimento e abordagem precoce dos doentes séticos
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SEPSIS: defini¢des e fisiopatologia

INCIDENCIA (1)

Incidéncia em crescendo
I idade populacional
I maior atencao para o problema global da sépsis SepsIs

Save
I epidemiologia restrita a populacao internada na UCI

Taxa de mortalidade 30 — 35% (Vincent JL et al, Lancet Respir Med, 2014)

*Austrdlia e Nova Zelandia: reducao 30 > 20% (2000-2012); EUA: 20% (PROCESS, 2014); Europa: 45-55% (2013)

EUA — 2% admissOes hospitalares; > 750.000 doentes/ano (Angus DC, N Engl J Med, 2013)
| 50% doentes séticos internamento em UCI

| 10% total admissdes em UCI

17

1000Iivesb|us.waIes.nhs.uk



SEPSIS: defini¢des e fisiopatologia

INCIDENCIA (2)

Estudo SOAP (Sepsis Ocurrence in Acutely Il Patients)

Europa: 24 paises; 1.098 UCI (1-15 maio de 2002); 3.147 adultos; idade média: 64 anos; seguimento: 2 meses

37.4% doentes com sépsis (24.7% na admissao)
68% foco respiratoério, 22% foco abdominal
60% exames microbioldgicos positivos
I 30% S. aureus (14% MRSA), 14% Pseudomonas spp, 13% E. coli
Sépsis => > disfuncao de 6rgao; > internamento UCI e hospitalar; > taxa de mortalidade

Fatores de progndstico: idade, neoplasia, admissao por causa médica, balanco hidrico positivo,
choque sético

18

Vincent JL et al, Sepsis in European intensive care units: results of the SOAP study, Crit Care Med 2006; 34(2):344-353
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INCIDENCIA (3)

THE LANCET Respiratory Medicine

Assessment of the worldwide burden of critical illness: the
Intensive Care Over Nations (ICON) audit

Prof Jean-Louis Vincent, MD E,l Prof John C Marshall, MD, Silvio A Namendys-Silva, MD, Prof Bruno Frangois, MD,
lgnacio Martin-Loeches, MD, Prof Jeffrey Lipman, MD, Prof Konrad Reinhart, MD, Prof Massimo Antonelli, MD, Peter
Pickkers, MD, Hassane Njimi, PhD, Edgar Jimenez, MD, Yasser Sakr, MD, on behalf of the ICON investigators

T Details of ICON investigators are given in the appendix
Published Online: 13 April 2014

8-18 maio 2012

84 paises; 730 UCI; 10.069 doentes
Europa 54.1%; Asia 19.2%; América 17.1%; Oceania 4.4%; Médio Oriente 3.9%; Africa 1.4%

2.973 séticos (29.5%)
- mortalidade UCI 25.8% (total 16.2%)
- mortalidade hospitalar 35.3% (total 22.4%)

19
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SEPSIS: defini¢des e fisiopatologia

FATORES DE RISCO

Predisposi¢ao individual O

idade, género, raca
polimorfismos genéticos

doencas crdnicas (diabetes, neoplasia, doenca renal crénica, infecdo VIH/SIDA, esplenectomia)

imunossupressao iatrogénica

Agente causal

I inéculo

I viruléncia

21
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—

Mediadores
PRO-INFLAMATORIOS

[ Lesdo celular }

Insulto
infeccioso

Inflamacgao

Mediadores

ANTI-INFLAMATORIOS

Reparagao
celular

|

22



RESPOSTA DO HOSPEDEIRO

Proinflammatory response Excessive inflammation causing collateral damage (tissue injury)
ry resp g ge ( Jury)

5 : : Damage-associated
Pathogen fackes Perpetuation of inflammation molecular patterns

Load

Virulence

Pathogen-associated
molecular patterns

Cytokines

PY‘ ®
roteases )

Reactive oxygen species Complement products Coagulation proteases

I ! f t

Leukocyte activation Complement activation Coagulation activation Necrotic cell death

Neuroendocring regulation l:z:u‘r:& nfuenccet:;n Inhibition of proinflammatory

Brain ‘

gene transcription

; oy
N Apoptosis of T, B, W
/ neg,.,.e > Celiac and dendritic cells "' DYy
ganglion ot
¢ 2 @ Antiinflammatory cytokines
Spleen Q@ 0 Soluble cytokine receptors

,L 3 Negative regulators
Expansion of regulatory of TLR signaling

Tand myeioid Epigenetic regulation
Host factors Hypothalamic— / suppressor cells

‘ Environment pituitary-  — Acetylcholine

Genetics adrenal axis 1
Age Inhibition of proinflammatory

Other illnesses cytokine production Impaired
Medications phagacytosis

4

Host-pathogen interaction

Liver,
intestine

Norepinephrine

Y

Adrenal —» Catecholamines
gland Cortisol

Antiinﬂammatory response Immunosuppression with enhanced susceptibility to secondary infections

receptors

Adaptado de Angus D, van der Poll T, Severe Sepsis and Septic Shock, N Engl J Med 2013; 369(9):840-851
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o Pathogen factors

12 linha: pele e mucosas

Load

Virulence
Pathogen-associated
molecular patterns

22 linha: imunidade inata
(complemento, células fagocitarias, linfocitos NK)

Interacao:

* Padrdes moleculares expressos pelo patogéneo, PAMP

* Recetores de reconhecimento de PAMP expressos a superficie das
células do hospedeiro, TLRs e CLRs

Host-pathogen interaction

Mediadores pro-inflamatdrios de bactérias

Gram (-) — lipopolissacarido (TLR 4)

Gram (+) - acido lipoteicdico e peptidoglicano (TLR 2)
Superantigénio (S. aureus, Streptococcus B-hemolitico grupo A)

Cascata de sinalizacao

Ativacdao NF-kb > citocinas proinflamatdrias TNF-a e IL-1
guimiocinas ICAM-1, VCAM-1
NO

PAMP pathogen associated molecular patterns; TLRs toll-like receptors; CLRs C-type lectin receptors; RLRs retinoic acid inducible gene 1-like receptors; NLRs
nucleotid-binding oligomerization domain-like receptors

24
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Proinﬂammatory response Excessive inflammation causing collateral damage (tissue injury)

- o Pathogen factors

o Damage-associated

molecular patterns

Perpetuation of inflammation

Load
Virulence
Pathogen-associated
molecular patterns

-

P'

FHost-pathogen interaction

#"ﬁ o o

2 -
Cytokines o
Proteases e ©
Reactive oxygen species Complement products Coagulation proteases
Leukocyte activation Complement activation Coagulation activation Necrotic cell death

Resposta pro-inflamatoria:

* Lesao tecidual e morte celular

Interacao: I I

* Padrdes moleculares associados a lesdao, DAMP = alarminas
(trauma, queimaduras, isquémia-reperfusao, pancreatite, cirurgia major)

* Recetores de reconhecimento de PAMP

32 linha: imunidade adaptativa > resolu¢ao do insulto
(linfécitos Be T)

TLRs toll-like receptors; CLRs C-type lectin receptors; RLRs retinoic acid inducible gene 1-like receptors; NLRs nucleotid-binding oligomerization domain-like
receptors; DAMP damage-associated molecular patterns




RESPOSTA DO HOSPEDEIRO

VY
1...‘H_l |

Pathogen factors Resposta anti-inflamatdria:
Load

Virulence
PathogcrhassociatedP p

Regulacdo neuro-endécrina (reflexo neuro-inflamatério)
Inibicao da transcricao de genes pro-inflamatorios
* Imunossupressao > infecdes oportunistas

i Neuroendocrine regulation Impaired function Inhibition of proinflammatory

of immune cells gene transcription
R AT L

v

Apoptosis of T, B [ . ,
/ negr:e > Celiac and dendritic cells >' y

molecular patterns

Host-pathogen interaction

ganglion P 2
¥ 2 (* ) Antiinflammatory cytokines
Liver, h lubl ki
intestine Spleen 5y Soluble cytokine receptors
* B’ A Negative regulators
Norepinephrine E;pandsmn c: r(ejgulatory of TLR signaling
Ak STk Epigenetic regulation
Host factors Hypothalamic— suppressor cells

Other illnesses cytokine production Impaired
Medications phagocytosis

Y

Adrenal —» Catecholamines
gland Cortisol

i pituitary- Acetylchaline
LD cormert | adrenalais i
’ Age Inhibition of proinflammatory

Antiinﬂammatory response Immunosuppression with enhanced susceptibility to secondary infections
26
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Pilares da resposta inflamatdria sistémica

) Complement Cytokines and Acute phase Stress . :
Coagulation syls}tem C}Eﬂmﬂldnﬂﬁ pmt&ns hormones Hormokines Cy‘ctgi;a;xatlc
al-glycoprot. ACTH ADM HS protein
Ferritin AVP CGRP HMG-1
Fibronectin GH PCT NO
Haptoglobin Cortisol IL-6
h Ants LPS prot. Prolactin Leptin
unoregulatio inflammato infl — SAA Histamine MIF
inflammatory § ~pp Noradrenaline
IFN-y IL-18 endothelin [L-1RA Adrenalin
I-2 IL-6 adhesion molecules I1L-4 Endorphin
IL-4 IL-8 chemokines IL-6
IL-5 IL-11 elastase 1L-10
IL-7 IL-12 growth factors IL-11
IL-11 IL-18 LTs IL-13
IL-23 NO IL-16
TNFx protease IL-18RA
IFNy PGs TGE-$3
ROI Leptin
MIF NO
TBs TNEF

Adaptado de Laszlé |, Trasy D, Molndr Z, Fazakas J, Sepsis: from pathophysiology to individualized patient care, J Immunol Res 2015; 2015:510436 27
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SEPSIS: definig¢des e fisiopatologia

EFEITOS SISTEMICOS

A LESAO CELULAR é precursora da DISFUNGAO DE ORGAO

Mecanismos de lesao celular:
| Hipdxia/lsquémia tecidular (D02 < VO2)
I microcirculagdo (desequilibrio coagulagdo e fibrindlise)
| lesdo endotelial (interagdo com PMN ativados >> ERO, enzimas liticas, substancias vasoativas)

| diminuigdo da deformagdo dos eritrécitos

| Citotoxicidade direta (lesdo por mediadores proinflamatdrios)

| disfungdo mitocondrial

| Alteracdo da taxa de apoptose
I | macréfagos e neutrdfilos ativados > perpetuagdo da inflamagdo

I 71 linfécitos e células dendriticas > diminuigdo clearance microorganismos
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SEPSIS: defini¢des e fisiopatologia

EFEITOS ESPECIFICOS DE ORGAO

ERCEREEEEER

Difusos:

| Vasodilatacdo: 1 mediadores vasoativos (NO, prostaciclina); {, ADH

I Redistribuicdo fluxo intra-vascular: I permeabilidade vascular

J tonus vascular

Localizados:

| Circulagdo central: depressdo do miocardio
I Circulagdo regional: hiporreactividade vascular
I Microcirculacdo: alvo mais importante na sépsis ({1 funcional capilares)

e Taquicardia e 1 débito cardiaco — resposta fisioldgica
e Hipotensao arterial e hipoperfusao periférica

— estado mental, diurese, perfusao cutanea
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SEPSIS: defini¢des e fisiopatologia

EFEITOS ESPECIFICOS DE ORGAO

1. CARDIOVASCULAR

MWWV
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SEPSIS: defini¢oes e fisiopatologia

EFEITOS ESPECIFICOS DE ORGAO

1. CARDIOVASCULAR

gt

Figura 2. Microcirculagao sublingual. A - voluntario saudavel: rede densa de capilares com perfusao homogénea; B —
doente com choque séptico com rarefacdo capilar e fluxo capilar intermitente (Vincent JL, N Engl J Med, 2013)
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SEPSIS: defini¢des e fisiopatologia

EFEITOS ESPECIFICOS DE ORGAO

ERERRONE

Edema alveolar e intersticial

|

AlteracGes ventilacdo/perfusao

|

Hipoxémia

* Lesdo direta ou indireta
e Subclinica a ARDS

Adaptado de jcfieldwiki.wikispaces.com
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ARDS Acute Pulmonary Distress Syndrome



SEPSIS: defini¢des e fisiopatologia

EFEITOS ESPECIFICOS DE ORGAO

ERCERROERIERGIRCIER

J funcdo barreira mucosa intestinal

Translocacao
bactérias e toxinas
(linfaticos)

|

Disseminacdo resposta sética

* Intolerancia alimentar, vdmitos, abdémen agudo
* fleus paralitico

* Isguémia mesentérica
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Adaptado de jcfieldwiki.wikispaces.com



SEPSIS: defini¢des e fisiopatologia

EFEITOS ESPECIFICOS DE ORGAO

ENEEREES

Alt. microcirculacdo sinusoides
Sequestracao neutrdfilos
Ativacao e adesao plaguetas

l

Disfuncao hepatica

l

J eliminacdo de bactérias e toxinas

e /M transaminases e bilirrubina

e Insuficiéncia hepatica aguda rara
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SEPSIS: defini¢des e fisiopatologia

EFEITOS ESPECIFICOS DE ORGAO

ENEERER

Mecanismos de lesao renal aguda:

Necrose tubular aguda (hipoperfusdo e/ou hipoxémia)
Vasoconstri¢ao renal

Libertacao de citocinas e ativacao de neutrofilos

7

M mortalidade

e Oliguria (DU < 0.5 mL/Kg/h) nas primeiras 6h

e P ureia e creatinina
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SEPSIS: defini¢des e fisiopatologia

EFEITOS ESPECIFICOS DE ORGAO

[EREEE T G

Alt. metabolismo e sinalizacao celular (mediadores inflamatérios)

Alt. barreira hemato-encefalica (" infiltracdo leucécitos, exposicdo a
mediadores toéxicos e transporte ativo de citocinas)
Faléncia microvascular

Sistema nervoso parassimpatico como mediador da inflamacao sistémica

Adaptado de jcfieldwiki.wikispaces.com

* Depressao da consciéncia > manifestacdao mais precoce

e Agitacao, convulsdes, coma
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SEPSIS: defini¢des e fisiopatologia

EFEITOS ESPECIFICOS DE ORGAO

7. HEMATOLOGICO

e Anemia frequente (multifatorial)

e Leucocitose frequente, leucopénia rara

e Trombocitopénia frequente

e NTPeaPTT

e /M degradacao fibrinogénio e I® D-dimeros

e (Coagulacao intravascular disseminada
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SEPSIS: defini¢des e fisiopatologia

INFECAO RESPIRATORIA BAIXA

Choque séptico em 35-50%

istudymedicin

Streptococcus pneumoniae
Haemophilus spp
Staphylococcus aureus
Klebsiella pneumoniae
Escherichia coli

Legionella spp
Pseudomonas spp
Anaerdbios

Bactérias Gram negativo
Fungos
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SEPSIS: defini¢des e fisiopatologia

INFECAO ABDOMINAL

(intra-abdominal e tubo digestivo)

Choque séptico em 20-40%

medscape.com

E. coli
Enterococcus spp
Bacteroides fragilis
Acinetobacter spp
Pseudomonas spp
Enterobacter spp
Salmonella spp
Klebsiella spp
Anaerdbios
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SEPSIS: defini¢des e fisiopatologia

INFECAO RIM E TRATO URINARIO

Choque séptico em 10-30%

€0’

radiopaedia.org

Escherichia coli
Proteus spp
Klebsiella spp
Pseudomonas spp
Enterobacter spp
Serratia spp
Enterococcus spp
Candida spp
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SEPSIS: definigdes e fisiopatologia

PELE E TECIDOS MOLES

Choque séptico em 5-10%

misc.medscape.com

Staphylococcus aureus
S. epidermidis
Streptococcus spp
Clostridium spp
Bactérias Gram negativo
Anaerdbios

Fungos
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SEPSIS: defini¢des e fisiopatologia

FATORES DE PROGNOSTICO

Resposta do hospedeiro:
I aumento da suscetibilidade para doenga grave e morte (hipotermia, leucopénia, comorbilidades,
hipocoagulabilidade)

Local da Infec3do:
I ponto partida pulmonar, gastrointestinal ou desconhecido, relacionados com pior outcome e maior mortalidade

Tipo de infecdo:
I infe¢des nosocomiais associam-se a maior mortalidade

Terapéutica antimicrobiana:

| instituicdo precoce de antibioterapia adequada associa-se a menor mortalidade

Restauracdo da perfusao:
| incapacidade de restaurar precocemente a perfusdo tecidular (early goal-directed therapy) associada a

maior mortalidade
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SEPSIS: defini¢des e fisiopatologia

PONTOS-CHAVE

A sépsis € uma entidade comum nas Unidades de Cuidados Intensivos
E causa major de morbilidade e mortalidade, sendo potencialmente tratavel

A mortalidade relaciona-se com o niumero de érgaos afetados
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SEPSIS: defini¢des e fisiopatologia

BIBLIOGRAFIA ACONSELHADA

Circulatory Shock. Jean-Louis Vincent, Daniel De Backer, NEJM 2013; 369(18):1726-1734
Chogue - definicdes e mecanismos fisiopatoldgicos. Diagndstico diferencial. Medidas terapéuticas

iniciais.

Severe Sepsis and Septic Shock. Derek C. Angus, Tom van der Poll, NEJM 2013; 369(9):840-851
Incidéncia e causas. Fisiopatologia da sépsis (resposta do hospedeiro, imunidade inata, mecanismos

anti-inflamatérios, imunossupressao). Novas estratégias para abordagem da sépsis.

Sepsis: older and newer concepts. Jean-Louis Vincent, Massimo Antonelli, Lancet 2016; 4(3)237-40

Revisao das definicdes de sépsis.
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SEPSIS: defini¢des e fisiopatologia
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