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PRE ARTERIAL VENOUS DINAMIC
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" Autopsia Minimamente Invasiva- AMI

Conceito: Diagnostico post-mortem pouco invasivo, que combina
informacoes de historia clinica, exames de imagem, e coleta de
tecido por agulha dirigida a 6rgaos-alvo.

Meétodos possiveis:

* Exames de imagem exclusivamente (Autdpsia Virtual)

* Associacao de imagens e analise de tecido coletado por agulhas
(bidpsias post-mortem)

e TC, US, RNM, angiografia
* Bidpsias post-mortem sem o uso de exames de imagem
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Ultrasound-guided minimally invasive
autopsy as a tool for rapid post-mortem
diagnosis in the 2018 Sao Paulo yellow fever
epidemic: Correlation with conventional
autopsy

Amaro Nunes Duarte-Neto'!, Renata Aparecida de Almeida Monteiro', Janaina Johnsson?,
Marielton dos Passos Cunha:®, Shahab Zaki Pour®, Amanda Cartagenes Saraiva', Yeh-
Li Ho®, Luiz Fernando Ferraz da Silva', Thais Mauad', Paolo Marinho de

Andrade Zanotto®, Paulo Hilario Nascimento Saldiva’, llka Regina Souza de Oliveira
Marisa Dolhnikoffi' *

PLOS Neglected Tropical Diseases | https:/doi.org/10.1371/journal.pntd.0007625 July 22,2019
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* 61 pacientes
0 a9l anos
* 65% homens / 35% mulheres
« Comorbidades
« DM, HAS, cardiopatia isquémica, DPOC

* 0 a 42 dias de internacao
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Intrapulmonary Airways
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Respiratory Medicine 3e, Gibson et al.
Elsevier Science Ltd
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Generation #

...whereas Almost all blood
oxygenated blood returns to left
from left heart goes to heart via
conducting airways. pulmonary veins.

Pulmonary Bronchial Bronchiole Pulmonary
artery artery i

Type-l pneumocyte
A

Alveolar
acinus

© Elsevier Ltd. Boron & Boulpaep: Medical Physiology, Updated Edition www.studentconsult.com

\
Interstitial  Endothelial Red bicod
space cell cells

@© Elsevier Ltd. Boron & Boulpaep: Medical Physiology, Updated Edition www.studentconsult.com
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« Efeito Shunt e Espaco Morto

Poorly ventilated
alveolus

\

Poorly Oxygenated Flow Oxygenated
Oxygenated Blood Blood
Blood
Decreased
Oxygenation
SHUNT PHYSIOLOGIC
DEADSPACE
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osmiophilic lining complex
epithelium
~basal lamina
L endothelium
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Respiratory Medicine 3e, Gibson et al.
Elsevier Science Ltd
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Respiratory 3e, Gibson et al.
Elsevier Science Ltd
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« Celula residente do espaco alveolar

« QOrigem — mondacitos circulantes

« Deteccao de microorganismos patogénicos
— Fcda lgG
— Complemento

— TLR
antigen * ‘EI* ,_.ommt*

Scavenger
Receptor

Complement
Receptor
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« Entrada - Vias aéreas superiores e inferiores
— Destruicao do epitélio das vias aéreas
— Comprometimento do clearance muco-ciliar

« Atinge alvéolos

— Destruicao de pneumaocitos tipo 1
* Alteracao da barreira alvéolo-capilar
e Estimulo a inflamacao
 Edema com espessamento do septo

— Destruicao endotelial
* Disturbios da coagulacdo = tromboses
* Disseminacdo = comprometimento sistémico
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E SARS-CoV-2 viral infection of host airway cells

TMPRSS2 ~ i

— —

HOST AIRWAY

receptor

\’&S\f;:::

M PRSS2 activates viral S protein and
cleaves ACE2 receptor to facilitate
viral binding to host cell membrane.

CEL=
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Virus enters host cell via endocytosis,
releases its RNA, and uses cell machinery
to replicate itself and assemble more virions.

One infected host cell can create
hundreds of new virions, rapidly
progressing infection.
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® Inflamagéo erythrocyte
« Tempestade Inflamatoéria /
* Regulacao do Sistema Imune

osmiophilic lining complex
epithelium

basal lamina
endothelium

 Lesao Epr[e“al Maina et al. Physiol. Rev., 2005
« Dano Alveolar Difuso

* Lesao Endotelial
* Trombose

burns@usp.br Murray, NEJM, 2001 ’CINA
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*  Pneumacitos Tipo 1
- Perda da protecao mecanica
- Alteracao da Barreira Alvéolo-Capilar
- Dano Alveolar Difuso — Fase Exsudativa

Histopathology L)

Histopathology 2030, 77, 1EA-197. DO 100111 1k 141 60

Pulmonary and systemic involvement in COVID-19 patients
assessed with ultrasound-guided minimally invasive autopsy

Amaro N Duarte-Neto, (® Renata A A Monteiro,” Luiz F F da Silva.’ Denise M A C
Malheiros,' Ellen P de Oliveira,® Jair Theodoro-Filho," Joao R R Pinho,* Michele § Gomes-
Gouvéa,* Ana P M Salles,* Ilka R § de Oliveira,” Thais Mauad.” Paulo H N Saldiva® &
Marisa Dolhnikol®

YRIAS—Brazilian Image Autopsy Study Group, Desariamento de Patologia, Faculdede de Medicing da Universidade de
Sio Paulo, Sio Paulo, Brazil, !.‘?e'n.'f{q.l de Verificagdo de Obitos de Capital, Universidede de Sio Paulo, Séo Paulo,
Brazil, *Departamento de Cardiopneumologia, Institute do Coragdo, Sdo Paulo, Brazil *Departamento de
Gastroenterologia, LIM-07, Séo Paule, Brazil, and “Departamento de Radiclogia ¢ Oncologia, Faculdade de Medicing da
Universidede de Sco Paule, Sgo Paulo, Brazil

Date of submbsdon 1 May 2020
Accepiad for publication 18 May 2020 D ‘ I NA
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*  Pneumacitos Tipo 2
* Alteracao da Producao de Surfactante
« Proliferacao reacional / Reatividade
- Efeitos citopaticos
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COVID-19 - Dano Epitelial - Como isso aparece?




e
COVID-19 - Dano Epitelial - Como isso aparece?




COVID-19 - Dano Epitelial - Como isso aparece?




COVID-19 - Dano Epitelial - Como isso aparece?
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VD 10 inflamacae W

- Padrao de resposta a infeccoes virais

* Fase Inicial — Imunidade Inata —
« Citocinas e Neutrofilos
* NET (Neutrophyl Extracellular Trap)

« Desenvolvimento da Imunidade Adaptativa
 Resposta de células T
« Infiltrado de polimorfonucleares

* Regulacao do Sistema Imune

« Reparo Tecidual
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Early-stage COVID-19

Bronchial epithelial cells, type | and type Il alveolar : ?
pneumocytes, and capillary endothelial cells are ALVEOLAR LUMEN )

Neutrophil

infected, and an inflammatory response ensues.

Manocyte:

- Infected
type Il pneumocyte SARS-CoV-2

virus release o T l)'mPhOt:yty
o @ -
@ 9

T T —

e T lymphocyte, monocyte, :
Type | and neutrophil recruitment -

pneumocyte

IL-6_———
Cytokine release enhances
inflammatory response =

@
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Late-stage COVID-19

Continued inflammatory response results in

alveolar interstitial thickening, increased Q = . \
vascular permeability, and edema. - o \
y W NP
° Increased o

Thickened Pulmonary edema

: s T lymphocyte apoptoss
interstitium e}

Hyaline membrane
formation

Influx of monocytes
and neutrophils

Activation of coagu(ation leads
\ to microthrombus formation

Activation of the knyrbkall)u«elq svjﬁg 'ﬁ‘
-

can further c ""‘ -
leakage leadi !
TR
k
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Early-stage COVID-19

Bronchial epithelial cells, type | and type Il alveolar ; ?
pneumocytes, and capillary endothelial cells are ALVEOLAR LU ME N ) Neutrophil
infected, and an mf\la mmatory response ensues. Mot : _/ LA
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- Dano Alveolar Agudo — Fase Proliferativa
* Ativacao dos mecanismos de reparo
- Destruicao alveolar impede reposicao completa
- FIBROSE
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COVID-19 - Dano Epitelial - Como isso aparece?




|

aparece?

>
j Mulher 83 anos

TC p6s morte




«  Mecanismos de Defesa Pulmonar

burns@usp.br

Reflexo de Tosse = Comprometido pela IOT

Barreira mecanica — Epitélio = Comprometido pela
leséo

Clearance Muco-Ciliar =» Alteracao das propriedades e
guantidades de muco

Efeitos imunologicos locais = Comprometidos pela
iInflamacao local
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j Mulher 83 anos
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COVID-19 - O que acontece entao e como aparece?

TC pds morte
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Dano Endotelial
- Efeitos pré-tromboticos
« Comprometimento Sistémico

\ Jth

journal of
thrombosis and haemostasis™

Received: 7 April 2020 | Accepted: 5 April 2020

DO 2001117/ jkh 14844

Pathological evidence of pulmonary thrombotic phenomena in

severe COVID-19
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Diffuse alveolar damage in fatal COVID-19. (B-D) Fibrinous microthrombi in small-sized pulmonary arterioles, observed in

8 of 10 patients.
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FIGURE 1(A)
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« Efeitos Cardiovasculares
- Efeitos pré-tromboticos
 Pancardite Viral

THE LANCET
Child & Adolescent Health

Access provided by University of Sao Paulo

CASE REPORT | ONLINE FIRST

SARS-CoV-2 in cardiac tissue of a child with COVID-19-
related multisystem inflammatory syndrome

Marisa Dolhnikoff, MD 2 T . Juliana Ferreira Ferranti, MD ' « Renata Aparecida de Almeida Monteiro, MD

Amaro Nunes Duarte-Neto, MD « Michele Soares Gomes-Gouvéa, PhD « Natalia Viu Degaspare, MD

Artur Figueiredo Delgado, MD « Carolina Montanari Fiorita, MD « Gabriela Nunes Leal, MD

Regina Maria Rodrigues, MD « Khallil Taverna Chaim, MSc « Jodo Renato Rebello Pinho, MD

Prof Magda Carneiro-Sampaio, MD « Thais Mauad, MD - Luiz Fernando Ferraz da Silva, MD

Prof Werther Brunow de Carvalho, MD « Prof Paulo Hilario Nascimento Saldiva, MD « Elia Garcia Caldini, PhD

Show less « Show footnotes

Published: August 20,2020 « DOI: https://doi.org/10.1016/52352-4642(20)30257-1
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COVID-19 - Efeitos Sistemicos — Coracao
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- Efeitos Neurologicos
« ObstrucoOes vasculares
*  Hemorragias
- Encefalites focalis
- Reatividade glial

Artigo em breve!!ll =)
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COVID-19 - Efeltos Sistémicos — Sist. Nervoso
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« Lesao muscular esquelética

«  Comprometimento do epitelio olfatorio

«  Comprometimento de glandulas salivares

« Retardo maturativo da medula 6ssea

« Adrenalite focal

- Edema testicular e orquite focal

- Dermatite com infiltrado linfomononuclear perivascular
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COVID-19
Infecgao viral
Vias respiratorias
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Disfung¢ao imune

Y G

Linfopenia sangue periférico 5
Hipoplasia linfoide no bago Hipoxemia
e linfonodo refrataria
Sepse
Eventos trombdticos
Ativacado plaquetaria nos OBITO
pulmoes?

Lesao endotelial
pulmonar/disseminada ?

3 Tubulos renais

Pele
Cérebro

Miocardio
Intestinos???
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