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Doenc¢as Pulmonares

Acino e intersticio

Vias aéreas

Edema pulmonar
Pneumonia
Hemorragia

Lesao Alveolar Difusa

Dc¢as do intersticio ou
Dc¢as Pulmonares Difusas

DPOC

Bronquiectasias

Asma

Vasculatura pulm.

Hipertensao pulmonar

TEP
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Definicao de DPD

Grupo heterogéneo de doencas
I.  Algumas de etiologia conhecida, outras idiopaticas
.  Podem envolver o intersticio, alvéolos, vias aéreas periféricas ou vasos

lll.  Acumulacao variavel de células efectoras inflamatodrias e de matriz
extracelular

V. Causam alteracdes da fisiologia pulmonar (geralmente restritivo) e nas
trocas gasosas

V. Apresentacado clinica aguda ou crénica (mais comum)

VI. Doenca definida por critérios clinicos, radioldgicos e patologicos




l. Etiologia conhecida versus idopaticas

DPD de etiologia conhecida (~35%)

1. Exposicao inorganica

Pneumoconioses (asbestos, silica, carvao, metais
pesados)

2. Exposicao organica

Pneumonite de hipersensibilidade (passaros, feno,
bolores, micobatérias)

]

TABLE 54-2 Occupational Interstitial Lung Disease

Occupation

Electrician

Plumber

Pipe fitter
Construction worker
Ship builder
Insulation installer
Stone cutter

Miner

Sand blaster

Metal grinder

Metal worker
Factory workers
Nuclear weapons
Aircrafts
Electronics
Ceramics
Golf clubs
Bicycle frames
Coal worker

Paint sprayer
Plastic worker
Bird breeder

Farm worker

Haying

Mushroom compost
Office worker

Lifeguard

Type of ILD

Asbestosis

Silicosis

Giant cell interstitial
pneumonia

Hard metal lung disease

Berylliosis

Coal worker’s
pneumoconiosis

Chemical worker’s lung

Bird breeder’s lung

Farmer's lung
Mushroom worker’s
lung

Humidifier lung
Ventilation pneumonitis
“Hot tub” hypersensitiv-
ity pneumonitis

Exposure

Asbestos

Crystalline
silica dust

Hard metals
Cobalt
Tungsten
carbide

Beryllium

Coal dust

Isocyanates

Bird droppings
Bird feathers

Thermophilic
bacteria

Fungi/Molds

Mycobacteria

Fishman’s Pulmonary Diseases and Disorders



|. Etiologia conhecida versus idopaticas

DPD de etiologia conhecida (~35%)

3. latrogénica

o Induzida por farmacos (amiodarona, metotrexato,
quimioterapia)

o Induzida por radiacio
(http://www.pneumotox.com)

4. Pés-infecciosa

5. Relacionadas com o tabagismo
o DIP (Pneumonia Intersticial Descamativa)

o RBILD (Bronquiolite Respiratéria)

o LCH (Histiocitose de células de Langerhans)

6. Associadas com conectivites

o Artrite Reumatoide

o Esclerodermia / Esclerose sistémica
o Polimiosite/dermatomiosite

o LES

o S.Sjogren

TABLE 54-3 Drugs Implicated in Interstitial
Lung Disease

Antibiotics
Nitrofurantoin
Minocycline
Cephalosporins

Antiarrhythmic
Amiodarone
Tocainide

Anti-inflammatory
Azathioprine
Etanercept
Gold salts
Infliximab
Methotrexate
NSAIDs
Penicillamine
Sulfasalazine

Neurologic/Psychiatric
Carbamazepine
Phenytoin

Drugs of Abuse
Cocaine
Heroin
Talc

Chemotherapeutic
All-trans retinoic acid (ATRA)
Alpha-interferon
Antithymocyte globulin
Bleomycin
Busulfan
Carmustine (BCNU)
Chlorambucil

Colony-stimulating factors
(GM-CSF)

Cyclophosphamide
Cytosine arabinoside
Docetaxel
Geftinib
Gemcitabine
Interleukin-2
Irinotecan
Melphalan
Mitomycin C
Paclitaxel
Procarbazine
Vinorelbine

Other
Bacille Calmette-Guérin (BCG)
Mineral oil
Radiation

Source: Data from Camus. Drug-induced and iatrogenic infiltrative lung disease.
Clinics in Chest Med. 2004;25:479-519.

Fishman’s Pulmonary Diseases and Disorders
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|. Etiologia conhecida versus idopaticas

DPD de etiologia desconhecida (~65%)

DPD de etiologia desconhecida (~65%)
1. Sarcoidose

2. UIP/IPF (>50%) |

3. NSIP (~1/3) _
Pneumonias
4. COP (raro) — intersticiais
idiopaticas

5. LIP (muito raro)

6. AIP (muito raro) _




Il. Envolvem o intersticio, alvéolos, vias aéreas
periféricas ou vasos
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Septo interlobular
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' Bronquiolo
/ lobular
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Pleura visceral
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Acino — Unidade estrutural e funcional



Proteinose alveolar

o

A ,ﬁ %"’f ‘

Envolvimento difuso dos espacos intra-alveolares por
material amorfo,granular e eosinofilicos; o intersticio esta
expandido por células inflamatdrias cronicas que formam

agregados densos

Espessamento dos septos interlobulares e opacidades
em “vidro-despoldo” ,



Hemorragia Alveolar

Vasculites

Conectivites

Toxicos



Causas de Hemorragia Alveolar Difusa

Vasculites

Conectivites

Outras causas

imunes
InfecgOes

Farmacos e

toxicos

Outros

Granulomatose de Wegener, Poliangite microscopica, S. Churg-Strauss, etc

Lupus Eritematoso Sistémico, Artrite Reumatadide, Esclerose sistémica, etc

Sindromes Pulmao-Rim (S. Goodpasture, GN pauci-imune, GN com

depdsito de imunocomplexos circulantes), S. Hemolitico Urémico, etc
Leptospirose, Aspergilose invasiva, etc

Propiltiouracilo, imunossupressores, quimioterapicos, anti-coagulantes,

antiagregantes plaquetarios, cocaina, cannabis, etc

Transplante (medula éssea e 6rgao sélido), Barotrauma,



Pneumonite de hipersensibilidade

Infiltrado linfocitico bronquiolocéntrico com células

gigantes

Bronch
(wall thickness 0 15 mm)
Pulmonary arteries

7 (1 mm)

Visceral pleura
(0.1 mm)

Micronddulos em “vidro-despolido” centrilobulares
10
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Padrao UIP (Pneumonia Interst|C|aI Usual)

intralobular interstitial
thickening

fissure thickening
- due to subpleural
interstitial thickening

': \ peripheral

. honeycombing

&

“w_ honeycombing
producing a
subpleural line

Feixe bronco-
vascular

Gradiente de
fibrose

Fibrose

11



lll. Acumulacao de células efectoras inflamatorias
e de matriz extracelular

Estimulos enddgenos e exdogenos

Poeiras, fumos, tabaco,
auto-imunidade, farmacos,
radiacao, infeccoes,
outras doencas

v
Lesao pulmonar

microscopica

Intacta Reparagao Aberrante

l Predisposicao genética l

Auto-imunidade Infiltrado inflamatdrio

Homeostase pulmonar Fibrose pulmonar
Granulomatose

Baseado em Harrison'’s Principles of Internal Medicine 12



Fibrosis and impaired
reepithelialization

B

Epithelial damage
and activation

_MMPs/TIMPs
_ imbalance
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Wound clot

Fibroblast \ | .

migration and ~ Angiogenesis
proliferation Gelatinases A,B Myofibroblast
foci formation

Basement membrane
disruption

Source: Fauci AS, Kasper DL, Braunwald E, Hauser SL, Longo DL, Jameson JL, Loscalzo J:
Harvison's Principles of Internal Medicine, 17th Edition: http://www. accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved,
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Red blood cell

Skin surface

N

seLiojewe|jul

£ oede|nuelb
HEE Se|ni9o 298| 8s0.qi4
5883 op ogdenyu)  OP OpRAL

Platelet
Fibroblast

|

oedepnsxs ‘Jejided .
apepijigeswied 53
ep ogdesa)y |



Alveolite, infiltrado inflamatério
intersticial, fibrose

Fibrose intersticial e discreto infiltrado
inflamatorio (NSIP, HP)
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6. "t .
|nf|Itrado inflamatdério marcado, com LBA |
revelando alveolite linfocitica (NSIP, HP)

Granuloma

Inflltrado pIasmomtano granuloma Iaxo
(HP)
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Preenchimento alveolar

macroéfagos (DIP)
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fibroblastos imaturos (COP)



IV. Alteracoes da fisiologia pulmonar

Consequéncias funcionais:

= Aumento de retraccao elastica pulmonar

» Diminuicdo da compliance pulmonar (doencas
restritivas)

= Discordancia V/Q e shunt

= Aumento da espessura da membrana alvéolo capilar
(déf. difusdo)

IFlow [I/s] FIV ex
10
1/ 1 FVC 47%
5] / FEV1 52%
' IT 88%
. | i ~ [ TLC 45%
1 3 4 5 6 7 - DLCO 41%

Provas funcionais respiratérias de doente com Pneumonite de
10l Hipersensibilidade cronica (fibrotica)

F/Vin
18



Doencas Pulmonares Difusas também podem
causar alteracoes ventilatorias obstrutivas

Sarcoidose Combinacgao fibrose pulmonar e enfisema
A

Stage Il

Stage il Stage IV

Normal/Restritivo>Obstrutivo

Chest. 2012 Jan; 141(1): 222-231

Outras: HP, LCH, LAM, Silicose crénica

19



Venous Alveolus
Po, = 100 mm Hg ‘

Prova de marcha de 6 minutos
» Avaliagado do estado funcional (basal e

monitorizagao) e indicador de

prognostico
100} € —————— T——====

= Afectada primariamente pela alteracéo
Reduced contact time

da membrana alvéolo-capilar

80

Thickened

S g0} alveolar membrane
£
E
Ooj lm . v 4 3 . 2t
& - .. Dessaturagdo >4% ...
40 ¥~ «— Mixed venous PO, wl - (@baixo dos 90%)
enens Alveolus B '
20 t Pty i I I i I i i i
T
1 1 ]
0 0.25 0.5 0.75 .
Time in capillary (s) » ;

Source: McPhee S), Harmmer GD: Pathophysialogy of Disease: An Intraduction ta
Clinica! Madicina, 6th Edition: http://www, accessrmedicine.corm

Copyright @ The McGraw-Hill Cormnpanies, Inc All rights reserved.
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Exacerbacao de DPD / AIP




Dano Alveolar Difuso

Padrao histo-patologico caracterizado por
membranas hialinas revestindo os alvéolos em
estadios iniciais, posteriormente com proliferacao
dos pneumaocitos tipo |l e em estadios finais com

inflamacéao e fibrose.

Exudative Proliferative Fibrotic

Hyaline
Membranes Interstitial Inflammation Fibrosis

Edema I
14 21 ...

Day: 0 2 7

Source: Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J: Harrison’s
Principles of Internal Medicine, 18th Edition: www.accessmedicine.com
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ARDS - Acute Respiratory Distress Syndrome

TABLE 2. CLINICAL DISORDERS ASSOCIATED
WITH THE DEVELOPMENT OF THE ACUTE
RESPIRATORY DISTRESS SYNDROME.

DIReECT LUNG INJURY

Common causes

Pneumonia
Aspiration of gastric contents

Less common causes

Pulmonary contusion

Fat emboli

Near-drowning

Inhalational injury

Reperfusion pulmonary edema
after lung transplantation or
pulmonary embolectomy

INDIRECT LUNG INJURY

Common causes
Sepsis
Severe trauma with

shock and multiple
transfusions

Less common causes

Cardiopulmonary bypass

Drug overdose

Acute pancreatitis

Transfusions of blood
products

N Eng J Med 2000;342(18):1334-1349
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Normal Alveolus |

Alveolar air space
A
Interstitial
space
Alveolus
J
- o

Capillary P

Increased alveolar-
capillary permeability
Fluid “leak”
Alveolar edema

i —

Fibroblast

Injured Alveolus during the Acute Phase

{=
s
B

il \ Protein-rich edema fluid

Type |l epithelial cell

Type | epithelial cell

/
Il - -
> -
|
Neutrophil Platelet
rbc
Disrupted VE-cadherin

bonds

“Swollen, injured
endothelial cells

' Fibroblast ~ Neutrophil 24




Protein-rich edema fluid

Repopulation of
bronchial epithelium

Proliferation and , S Alveolar Gradual
differentiation \ ( macrophage resolution
Type | cell . -
of type Il cells _ of fibrosis
‘4 " Neutrophil
! el Phagocytosis
A .~ of protein
o & —’6 o« &% o
n -9' o Q .._-. G ) e &
Endocytosis oteis? e =0
of protein ‘ Apoptosis of  Alveolar o
<. Diffusion, ©* _'neutrophils ‘macrophage -
of protein e a (Y
- Phagocytosis c SRR -
L of apoptotic” D 4
¥ <. neutrophils rag Fibronectin
- > h
s° S, - 80 ¢ ,I ;
} ) e Ty ¢'o_c. ',// Myofibroblast
\ o - S r
Type ll ceIIs & a ' » , '
) ol ; Na+ o c( C;
ENaC c
Na*/K+-ATPase \ , : 5 N /
K+ 1Y) il ! " Type | and Il
‘ ,Ct,-o.‘?- Og’ 4ot collagen
Na+ R 0 Q¢ ~ B,
Fibroblast
Water =
Aquaporins

Resorption of alveolar
edema fluid and protein

25



Agressao inicial

Y

Disrupcao epitélio
alveolar

!

v

Lesao endotelial

!

Preenchimento
alveolar (exsudativo)

Libertacao de
mediadores

;

! 3%

Degeneracao dos
pneumacitos tipo |

Lesao dos
pneumacitos tipo Il

Aumento da o
o Vasoconstricdo
permeabilidade
capilar pulmonar

Y

l l l

Espessamento da
membrana alvéolo
capilar

Diminuicao da
producéao de
surfactante

Exsudacao de fluido
rico em proteinas
para o intersticio

Diminuigcao de
perfusdo em

certas areas

{

!

Y {

Diminuicio da
difusdo de gases

Aumento da tens&o de
superficie e diminuicao
da compliance

Degeneracao das fibras
elasticas e de colagénio
+ edema intersticial

Discordancia V/Q

l

Y

Colapso alveolar
progressivo

!

Shunt intrapulmonar

Hipoxemia

26



Consequéncias

Perturbacao das trocas gasosas
*Hipoxemia

— Discordancia V/Q

— Shunt
* Aumento de CO2

— Hipoventilagcao

Diminuicao da distensibilidade (compliance)

— Pulmdes pequenos e rigidos — pressoes elevadas

Hipertensao pulmonar

— Multifactorial (vasoconstricao hipoxica, compressao vascular pelo aumento
da pressao nas VA, acidose, colapso das VA)



V. Apresentacao clinica aguda ou cronica

TABLE 54-1 Time Course of Disease Onset

Acute

Cryptogenic organizing pneumonia

Acute eosinophilic pneumonia

Acute hypersensitivity pneumonitis

Diffuse alveolar hemorrhage

Acute interstitial pneumonia

Acute exacerbation of idiopathic pulmonary fibrosis or other ILDs
Subacute to Chronic

Connective tissue disease—associated ILD
Idiopathic pulmonary fibrosis

Sarcoidosis

Chronic hypersensitivity pneumonitis
Occupational lung disease

Nonspecific interstitial pneumonia
Desquamative interstitial pneumonitis
Respiratory bronchiolitis interstitial lung disease
Lymphocytic interstitial pneumonia

Chronic eosinophilic pneumonia

Fishman’s Pulmonary Diseases and Disorders

28



VI. Avaliacao multidisciplinar

O exemplo da Pneumonite de Hipersensibilidade
In Cap. “Pneumonite de Hipersensibilidade” (Mota PC, Bastos HN, Guimardes S, Cunha R)

Suspeita clinica de Pneumonite
de Hipersensibilidade

¥

Pneumologista
Radiologista
Anatomia Patoldgica

Pesquisar exposi¢cdes ambientais relevantes

Realizar TCAR toracica (considerar cortes em expiragao)

Realizar broncoscopia com LBA, para avaliagao celular e exclusdo de infecgédo

Doseamento de IgGs séricas especificas

O O O O

=+ Internista, Reumatologista,
Saude Ocupacional, etc

!

Padréao na TCAR tipico de PH

Padraona TCAR de UIP, NSIP, CPFE ou OP

V

!

v v

Alveolite linfocitica no

LBAn&o realizado, ou normal,

Alveolite linfocitica no

LBAn&o realizado, ou normal,

LBA ou sem linfocitose predominante LBA ou sem linfocitose predominante
¢ ¢ 4 y ¢ 4
Com/sem
Com histériade Sem histériade e L . Sem histériade
exposicao e/ou exposicao e/ou exglosé?;éaodeiou Com historia dis?t)i(\r/);sSIgao eloulgG exposicao e/ou
IgG positivas IgG positivas lgG positivas P IgG positivas
¥ ] ] v
Diagnéstico . . PH pouco
clinico de PH PH provavelipossivel provavel
! v

+ Realizar criobiopsia pulmonar transbronquica, ou, se nao disponivel/nao diagnéstica, realizar

biopsia pulmonar cirurgica

» Avaliar (estudo auto-
imune, biopsia) e/ou tratar
DPD alternativa

{

Diagnéstico |«
definitivo de
PH

Histologia compativel comPH

Outro
diagndstico

29




Doencas Pulmonares Difusas

Causa conhecida Pneumonias Granulomatosas
*+  Conectivites intersticiais * Sarcoidose

+  Toxicidade farmaco'ogica > 88 pas * Ppeumonite de

*  Ocupaciona' ([oneumoconioses) ldlopatlcas hipersensd'idade

*  Induzda por rad'agdo

* Beriliose
* Vascu'ites (Wegener,
Churg-Strauss)

Outras
Proteinose a'veo'ar pu'monar
Pneumonia eosinofilica
LAM
Histiocitose pu'monar de ce'u'as
de Langerhans

ib Relacionada
Fibrosante e — Aguda/subaguda Raras
Fibrose Pu'monar Bronquiolite respiratdria p )
\diopatica (FP!) (RB-ILD) : “°“'“,°"‘|° Pneumonia Intersticial
('::)“““ Aguda Linfocitica (LIP)
Pneumonia Intersticia' Nag  Pneumonia Intersticial
Esoec fica (NSN") Descamativa (DIP) Pneumonia Organizativa Fibroelastose pleuro-
Criptogénica (COP) parenquimatosa (PPFE)
Inclassificavel
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