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 |ID: “Joao”, sexo masculino, universitario, calouro da Med USP,
21 anos, natural e procedente de Sao Paulo.

* QD: Rash petequial + febre + vomitos ha algumas horas.

 HMA: Aluno foi participar de um curso de neuroanatomia quando
por volta das 9 da manha iniciou quadro de nauseas, vOmitos e
tontura. Orientado a procurar o HU, no qual foi avaliado como
guadro inespecifico (ndo apresentava outros sinais ou sintomas
clinicos) e liberado apods aplicacdo de sintomaticos com melhora
da nausea e orientado a retornar se sinais de alarme. Por volta
das 16:30 reiniciou quadro de vomitos intensos, associado a
febre e calafrios, sem cefaléia ou lesbes cutaneas. Procurou
servico de saude mais proximo sendo mantido em observacéao
apenas com sintomaticos. MEDJCINA
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* Realizou hemograma que que demonstrava leucopenia
(3.900) com aumento de formas imaturas granulociticas
(>20%). Por volta das 22 horas notou rash petequial e a
partir dai evoluiu com piora do estado geral, sonoléncia,
hipotensé&o refrataria a expansao volémica com
necessidade de drogas vasoativas

« Hipoteses Diagnosticas?
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« Hipoteses Diagnosticas?
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 Recebeu 29 de Ceftriaxone + Penicilina Cristalina EV e
durante a madrugada foi transferido para a UTI de Moléstias
Infecciosas do HC-FMUSP.

« Foi admitido na UTI as 05:45h da manha do dia seguinte
em mal estado geral, toxemiado, em uso de droga vasoativa
(noradrenalina), hipoxémico (SO2 = 80% em uso de
mascara de O2 10L/min) e apresentando ao exame fisico
sufusoes hemorragicas difusas pelo corpo.

* Foi submetido prontamente a intubacao endotraqueal e
sedacao, solicitados exames gerais e Rx de torax, alem de
mantida antibioticoterapia inicial.

« Seguem exames das primeiras 24 horas do paciente =>
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« 13/09 07:00 (Admisséao)

* Creatinina

« Uréia

* Lactato arterial
. pH

« pO2

« pCO2

« Bic

« Base Excess
« S02

« Hb

« Leuco

*  Segm/%jovens
» Linfocitos

* Plaquetas

* INR/ Fibrinog.
« DHL

« PCR
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13/09 07:00 (Admisséo)

Creatinina
Uréia

Lactato arterial
pH

pO2

pCO2

Bic

Base Excess
S0O2

Scv (CVC)

Hb

Leuco

Segm/ %jovens
Linfécitos
Plaguetas

INR / Fibrinog.
DHL

PCR
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1,51
48

48 (4,5 — 14,4)

7,160

73,3 (VM — Fi02:100%)
49,8

17,4

11,4

87,9%

14,0

18100

13500 / 21%

500

65 mil

2,4 (25%) / -

618 (240 — 480)

185

13/09 22:41
2,83
72
52 (4,5-14,4)
7,33
126,5 (VM — FiO2: 70%)
29,1
15,1
-9,2
98,4%
76%
13,6
19260
13100/ 22%
1300
29 mil
2,3 (27%) / 260 (lim inferior)
758 (240 — 480)
225
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* No dia seguinte a admissao (14/09) evoluiu com oliguria e
necessidade de aumento das drogas vasoativas. Iniciado
terapia dialitica com hemofiltracao.

« Notado nesse momento sinais de ma perfuséo do 2°
pododactilo direito.
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T ierobiologia

 Fatores de Viruléncia

— Antifagociticos - Capsula e a internalizacao em vacuolos
fagociticos;

— Colonizacao - Pilli;
— Toxina - LPS e endotoxina;

— Enzima - Protease IgA1l, LBP (fonte de ferro), NorB (inativa
radicais livres)

— OQutras proteinas — Bomba de efluxo
— Fator H — Cliva complemento
— fHBP — bloqueia elementos antimicrobianos, liga fator H
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Antimicrobial proteins

Lactoferrin

S 2

Complement

Lactate

Sialic
acid

DNA repair
enzymes

Cytoplasm

Periplasm

Capsule

Inner membrane

Quter membrane

Lipopolysaccharide

L-glutamate

Reactive nitrogen and oxygen species
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Lipopolysaccharides (LPS), also known as
lipoglycans and endotoxins, are large
molecules consisting of a lipid and a
polysaccharide composed of O-antigen,
outer core and inner core joined by a
covalent bond; they are found in the outer
membrane of Gram-negative bacteria.

O antigen

Quter Core

o

Inner Core
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Imunidade Inata contra Bact. Capsuladas
PRRs de Superficie que Reconhecem CARBOHIDRATOS

Dectina 1-Beta Glucana
Dectina-2-Manana- N-ligadas
Mannose Binding Receptor-Manose
Mincle-Manose

DC-SIGN- Manose

Chitin Receptor- Quitina

— Presente nos fagocitos e DCs. Reconhecem manana N-ligada, Beta
Glucanas, Alfa Glucanas, Quitina
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Exudacao de Leucocitos

Integrin activation Migration through
Rolling by chemokines Stable adhesion endothelium
Leukocyte { Sialyl-Lewis X-modified glycoprotein
— Integrin {low affinity state)
LFA-1

Integrin (high-
afﬁr}ity state)

Integrin ligand
. Proteoglycan s (ICAM-1)
° % sq 2 4
Chemokines
Cytokines »

Macrophage
(TNF, IL-1) with microbes
Fibrin and fibronectin

(extracellular matrix)
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INFLAMACAO SISTEMICA

v' Choque Séptico ex: choque por LPS de Bactérias Gram-Neg.

v" Distribuicao sistémica do patégeno ou Ags (LPS, p. ex.)
v' Ativacgao sistémica de células inflamatérias

v Producédo exagerada de citocinas e quimiocinas (TNF-q, IL-1)
v Vasodilatagao sistémica e queda da presséo arterial

v Infiltragdo macica de neutréfilos e perda de fungao (e.g. rins e
pulmdes)

v Coagulagio intravascular disseminada

v Imunossupressao e susceptibilidade a infecgdes secundarias
v’ Faléncia generalizada de érgaos

v MORTE
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Proinflammatory response

Excessive inflammation causing collateral damage (tissue injury)

Pathogen factors

Load
Virulence

Pathogen-associated
molecular patterns
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Host cell

—

Host factors

Environment
Genetics

Age

Other illnesses
Medications

bu

Hypothalamic—
pituitary—
adrenal axis

Cytokines '
Proteases . ©
Reactive oxygen species

f f

Complement activation

Leukocyte activation

Neuroendocrine regulation

Brain

v

Vagus i
/ e Celiac
ganglion

Liver,

intestine Spleen

v

Norepinephrine

r— Acetylcholine

Inhibition of proinflammatory
cytokine production

Y T

Adrenal —> Catecholamines

Antiinflammatory response
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Coagulation proteases
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Coagulation activation Necrotic cell death

Impaired function Inhibition of proinflammatory
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of TLR signaling
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Consequeéncias Clinicas da Hiperinflamacao e da Imunoparalise

Clinical consequences of

Immunoparalysis

Compartment Cells of interest -
Hyperinflammation

headache, nausea

y AN microglia apathy, somnolence
| \ Brain astrocytes delirium unknown, potentially brain-protective
neurons cognitive decline
behavioural changes
a”.“’a,' mactopheges X increased susceptibility to secondary
Lungs epithelial cells, endothelial o g
cells, neutrophils pulmonary infections
Kuppfer cells, LSEGs Jaundice
steflate cells, hepatocytes toxin and drug accumulation
cher MDSC, neutrophils metabolic disturbances b
lymphocytes, platelets coagulation disorders
l:eu(:gphls.mo‘n S increased susceplibility to secondary
Blood cells, lymphocy infections
platelets R
renal dendritic cells, oliguria, anuria
Kidney [ il h fiuid retention unknown

lymphocytes, mast cells, RTEC  toxin and drug accumulation

epithelial cells, neutrophils,
intestinal dendritic cells,
macrophages, M-cells,
lymphocytes, microbiome

Bone marrow HSPCs

' \
y / Adipose

tissue

adipose tissue macrophages

Figure 1. Clinical consequences of hyperinflammation and immunoparalysis to selected tissues. ARDS, acute respiratory distress
syndrome; LSEC, liver sinusoidal endothelial cells; MDSC, myeloid-derived suppressor cells; RTEC, renal tubule epithelial cell; M-

cell, microfold cell; TPN, total parenteral nutrition; HSPC, hematopoietic stem and progenitor cells.
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Tentativas Imunoterapicas da Sepse

Mechanism of action Summary of evidence

IMMUNOSUPPRESSIVE COMPOUNDS

anti-TNFa (various) Blocks pro-inflammatory effects of TNFa - Individual studies: no beneficial effects (24)
- Meta-analysis: reduced 28-day mortality, OR = 0.91 [95% CI 0.83-0.99] (94)
IL-1RA (anakinra) Blocks IL-1 receptor — inhibits downstream - Study in unselected population of severe sepsis patients: no effect on mortality (21)

pro-inflammatory effects - Post-hoc analysis in subgroup of hyperinflamed patients with macrophage activation
syndrome: lower mortality (23)

IMMUNOSTIMULATORY COMPOUNDS

GM-CSF Enhances antigen presenting capacity and - Meta-analysis: no effect on 28-day mortality in sepsis patients (probably underpowered)
pro-inflammatory cytokine production (107)
- Biomarker-guided study (based on mHLA-DR expression): restoration of monocytic
immunocompetence, shorter duration of mechanical ventilation, and more swift
improvement of disease severity scores as exploratory endpoints (25)
IFN-y Enhances antigen presenting capacity and - Human endotoxemia model (mimicking sepsis-induced immunoparalysis): increased
pro-inflammatory cytokine production mHLA-DR expression, restored TNFa production and further attenuated IL-10 production

(43)

- Case series in patients suffering from opportunistic infections not responding to regular
treatment: increased mHLA-DR expression and cytokine production by ex
vivo-stimulated leukocytes (97)

Recombinant human IL-7  Reduces apoptosis and enhances lymphocyte Phase 2 trial in septic shock patients with severe lymphopenia: safe, well-tolerated and
function reversal of lymphopenia (111)

anti-PD-(L)1 Inhibits PD-1-PD-L1 interaction — reduces Preclinical data in sepsis models: promising results (e.g., prevention of sepsis-induced
apoptosis and promotes T-cell responses depletion of lymphocytes, increased TNF-a and IL-6 production, decreased IL-10

production, enhanced bacterial clearance, improved survival (102)

Clinical data in the oncology field: effective, especially in advanced melanoma and

non-small cell lung cancer.

No clinical trials in sepsis patients yet.

TINFa, tumor necrosis factor alpha; IL1RA, Interleukin-1 receptor antagenist; IL-1, interleukin-1; GM-CSF, granulocyte-macrophage colony stimulating factor; IFNy, interferon gamma;
IL-7, interieukin-7; anti-PD-L1, programmed death-1 ligand antagonist; OR, odds ratio.
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* Evoluiu nos dias seguintes com melhora dos parametros
respiratorios e melhora da funcéao renal, sendo extubado e
sem nova necessidade de terapia dialitica apos 1 semana
da admissao.

« Apesar da melhora clinica, a extremidade dos pés evoluiu
com piora progressiva do aspecto devido a isquemia e
necrose distal bilateral, sendo indicado amputacao
transmetatarsica bilateral.
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Deposi¢ao difusa de fibrina na microcirculacao

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

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

Eventos
Hemorragicos
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* Resultado de Hemocultura da admissao resultou positiva
para Neisseria meningitidis

« ApOs término do tratamento antimicrobiano paciente ainda
permaneceu internado devido a complicacoes posteriores,
entre elas, trombose venosa profunda e osteomielite de
calcaneo secundario a ulcera de pressao, com isolamento
de Staphylococcus aureus. Recebeu alta 2 meses apos a
admissao sob tratamento da ostemielite bacteriana e
reablitacao motora ambulatorial.
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Isotype
switching

Helper

A Cooperacgao T-B para Ags T-Dependentes (Peptideos)
Mudanga (“switching”) de Isétipo ou Classe de Anticorpo
Influéncia da Citocina Secretada por T

Mucosal tissues;

cytokines,

(e.g., TGF-B, APRIL,

BAFF, others)

IgG subclasses

oM (19G1, 19G3)
Principal | Complement Fc receptor- Immunity Mucosal
effector | activation dependent against immunity
functions phagocyte helminths (transport of
responses; IgA through
complement Mast cell epithelia)
activation; degranulation
neonatal immunity | (immediate
(placental transfer) | hypersensitivity)

_INA

JSP BAURU



burns(

Antigenos T-Independentes

1- Geralmente de natureza polissacaridica ou lipidica com epitopos repetitivos
2- Ativam linfocitos B diretamente usando BCR e tb PRRs (ex: TLRs) e/ou CR2
3- Nao exigem cooperacgao de Linfocitos T helper

4- Nao induzem resposta memoria

5- Ativam o S. Complemento

6- Os anticorpos formados s&o da classe IgM

Nivel de anticorpo
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Receptor para Complemento CR2 e PRRs (ex: TLR)
cooperam para a ativagado de B

@ @ Microbial

Microbial antigen
antigen

PAMP from
microbe
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BCR signaling l

Proliferation and [Proliferation and
differentiation differentiation
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T prevencao e Imunidade

Problemas na Imunizacao com PS Bacterianos

v" Cels B Zona Marginal do baco s3o deficitdrias em neonatos e criancas até 2 anos
v 1gG2-mais eficiente ab- demora a atingir niveis de adulto (aos 5-10 anos)
v" Neonatos e criancas jovens tém deficiéncia de Complemento e CD21 (C3d)

v" Resposta a Ags TI-2 necessita auxilio de citocinas de cels T, que ndo sdo
abundantes

v" APCs de neonatos e criancas produzem pouca IL-1 e IL-6

v" APCs de neonatos e criancas expressam baixos niveis de TLR2 e TLR4

€ Problemas parcialmente resolvidos pelo uso de vacinas conjugadas Proteina-PS
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{ UsP BAURU



Resposta Imune a Vacina PS e Conjugada (PS-Proteina)

MZ DC Follicular DC

Polysaccharide Conjugate

CD40 CD40L
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’{ A }*IgM ’{ I'\~ }*Igc Mem{:}' B-cell
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Reducao de Doengas Pneumococicas nos EEUU apods Vacina Conjugada

implementation of PCV-7
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Fig. 3. Reduction of invasive pneumococcal diseases in the USA since

introduction of the conjugate vaccine. D;C”\JA
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