
Fibrose Pulmonar Idiopática
O papel fundamental da MGF no diagnóstico precoce

Carlos Robalo Cordeiro

carlos.crobalo@gmail.com



Interstitial Lung Disease (ILD)

ILD of known causes

(e.g. drugs, collagen vascular 
disease, exposures, genetic)

Idiopathic interstitial 
pneumonias (IIPs)

IPF: 
idiopathic 
pulmonary 

fibrosis

Other IIPs

NSIP: non-specific 
interstitial pneumonia

RB-ILD: respiratory 
bronchiolitis interstitial 

lung disease

AIP: acute interstitial 
pneumonia

DIP: desquamative 
interstitial pneumonia

COP: cryptogenic 
organising pneumonia

LIP: lymphocytic 
interstitial pneumonia

AFOP: acute fibrinous 
and organising 

pneumonia

PPFE: idiopathic 
pleuroparenchymal 

fibroelastosis

Granulomatous ILDs

(e.g. sarcoidosis, fungal, 
mycobacterial)

Unique entities

(e.g. PAP, EG and EP, LAM, 
capillaritis, unclassifiable  

ILD)

55%

 25%

<2%

 5% <1%


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0
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1
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rare rare



Origem conhecida:

• Doença do tecido conjuntivo

• Causa ocupacional

• Induzida por drogas

Pneumonias Intersticiais 

Idiopáticas

Granulomatosas:

• Sarcoidose

• Pneumonia de 

hipersensibilidade

• Infeções

Outras formas, e.g.:

• Linfangioleiomiomatose

• Histiocitose X

Doenças do Interstício Pulmonar

Fibrose Pulmonar 

Idiopática

Pneumonia Intersticial 

Aguda

Pneumonia 

Organizativa 

Criptogénica

Bronquiolite

Respiratória Associada 

a Doença do Interstício 

Pulmonar

Pneumonia Intersticial 

descamativa

Pneumonia Intersticial 

Não Especifica

Pneumonia Intersticial 

Linfoide

Rara

Fibroelastose Pleuro-

parenquimatosaFibrosante Crónica
Relacionada com 

tabagismo
Aguda e subaguda

ATS and ERS. Am J Respir Crit Care Med 2002;165:277–304; ATS and ERS. Am J Respir Crit Care Med 2013;188:733–748.

Doenças Pulmonares Intersticiais

Major Não

Classificaveis



Eur Respir J 2013; 42: 750-757



Bjoraker JA et al. AJRCCM 1998

IPF SURVIVAL
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• Sobrevida em 5 anos (%)

Doentes com FPI possuem um 
diagnóstico desfavorável e a 

sobrevida é baixa

Progressão Clínica da FPI



Primary cause of death in patients with IPF 

Olson AL, et al. Am J Respir Crit Care Med 2007;176:277–284.



DPOC com Enfisema

Fibrose pulmonar

Carcinoma

♂ 75 anos, 80 UMA



Incidência e Prevalência da FPI

*Segundo definição restrita ou ampla

Período do 

Estudo
Idade do Doente

Local do 

Estudo

Taxa de incidência 

100 000 pessoas-

ano

Prevalência por 

100 000  

1991–2003 
>40 anos no 

diagnóstico
Reino Unido 4.61 —

2000–2008
>40 anos no 

diagnóstico

Reino Unido
7.42 —

1996–2000 ≥18 anos EUA 6.8–16.3*3 14.0–42.7*

1997–2005 ≥50 anos EUA 8.8–17.4*4 27.9–63.0*

1. Gribbin J, et al. Thorax 2006;61:980–985; 2. Navaratnam V, et al. Thorax 2011;66:462–467;

3. Raghu G, et al. Am J Respir Crit Care Med 2006;174:810–816; 4. Fernandez Perez ER, et al. Chest 2010;137:129–137.
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~2000 doentes

A FPI está classificada como 
uma doença rara

A FPI é frequente?
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Incidência estimada de FPI nos EUA2

Incidência a aumentar

• Estima-se um aumento do número de novos casos de FPI1,2

1. Gribbin J, et al. Thorax 2006;61:980–985; 2. Fernandez Perez ER, et al. Chest 2010;137:129–137.



Demographic factors affecting incidence of IPF

• The incidence of IPF increases with age, and is generally higher in 
men than women1,2
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Using broad case definition.

1. Meltzer EB and Noble PW. Orphanet J Rare Dis 2008;3:8; 

2. Raghu G, et al. Am J Respir Crit Care Med 2006;174:810–816.
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IPF: risk factors and possible aetiologies

Environmental factors

Cigarette smoking 
Strongly associated with IPF

Especially in people 
with a smoking 
history of 
>20 pack-years

Environmental pollutants 

Associated with an increased risk of IPF

Exposure to metal and wood dusts, farming, raising birds, hairdressing, 
stone cutting/polishing, and exposure to livestock, vegetables or animal 
dust  

Infection
A large number of studies have 
examined this, but findings are 
not conclusive

Gastroesophageal reflux disease 
(GERD)
Proposed cause of repeated 
micro-injury

Genetic factors

Familial pulmonary fibrosis 
accounts for <5% of total 
population with IPF

Although the cause of IPF is unknown, several risk factors have been suggested

Gender and Age



• Os sintoma mais comuns são dispneia de esforço e 

tosse seca 1

• Os sintomas são frequentemente confundidos com os de 

doença cardíaca, enfisema, bronquite, asma e DPOC2

• Fervores/Crepitações inspiratórios “Velcro” ocorrem em 

>80% dos doentes e podem ajudar ao diagnóstico 

precoce de FPI 4

• Hipocratismo digital é observado em 25–50% dos 

doentes3,4

1. Raghu G, et al. Am J Respir Crit Care Med 2011;183:788–824; 2. Collard HR, et al. Respir Med 2007:101:1350–1354; 

3. ATS and ERS. Am J Respir Crit Care Med 2000;161:646–664; 4. Borchers AT, et al. Clin Rev Allergy Immunol 

2011;40:117–134.

Principais Sintomas
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Diagnóstico de IPF



The typical IPF patient

• Over 45 years old

• Smoker or ex-smoker

• Male > female

• Exertional dyspnoea usually present 
for more than 6 months

• Dry, non-productive cough

• Comorbidities1,2

– May include 

• Pulmonary hypertension 

• Gastro-oesophageal reflux

• Emphysema

– These may be sub-clinical (asymptomatic)



Bibasilar inspiratory crackles may indicate 

idiopathic pulmonary fibrosis (IPF)

Fine crackles on inspiration are 
characteristic of IPF

• Similar to the sound heard when      
gently separating a strip of Velcro

• Predominantly located in the lower, 
posterior (basal) areas of the lung

Cottin V, Cordier J-F. Eur Respir J. 2012;40:519-21

Bilateral fine crackles should raise the suspicion of IPF and prompt referral for 

pulmonary function tests prior to a thin-slice HRCT scan without contrast agent



Eur Respir J 2013; 42: 916-923



• A progressão clínica da FPI é heterogénea

• A sobrevida mediana desde o diagnóstico é entre 2–3 anos

Ley B, et al. Am J Respir Crit Care Med 2011;183:431–440; Raghu G, et al. Am J Respir Crit Care Med 2011;183:788–824; 

Kim DS, et al. Proc Am Thorac Soc 2006;3:285–292.
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IPF disease progression is inevitable yet unpredictable

King T, Pardo A, Selman M. Idiopathic Pulmonary Fibrosis.

Lancet 2011;378:1949-1961



IPF: survival

Adapted from King et al. 2001

Initial visit

Onset of symptoms

Kaplan-Meier plot of the 

survival probability in IPF 

patients (n=238)

Bjoraker JA et al. AJRCCM 1998



Survival from the time of evaluation at a tertiary care center
adjusted for age and FVC across quartiles of delay

Entry time into the cohort began at study enrollment
Am J Respir Crit Care Med Vol 184. pp 842–847, 2011



When and where to refer

The patient should be referred to a pulmonologist 
if the following are noted:

• Progressive breathlessness on exertion ≥3 months

• Dry cough ≥3 months

• Basal inspiratory crackles on auscultation

• Over 45 years old

ATS/ERS/JRS/ALAT. Am J Respir Crit Care Med 2011;183:788-824



The importance of early recognition and referral

Early identification of idiopathic pulmonary fibrosis (IPF) is 
important:

• To confirm diagnosis and ensure timely referral1

• Because effective treatment to slow disease progression is available2

–Early intervention may improve outcomes

• To list for lung transplant2

• Because there are several ongoing trials for potential new therapies3

• To give patients the opportunity to make the most of their remaining           
time

1.ATS/ERS. Am J Respir Crit Care Med 2002;165:277-304

2.ATS/ERS/JRS/ALAT. Am J Respir Crit Care Med 2011;183:788-824 

3.Available at www.clinicaltrials.gov [Accessed May 2013]



Raghu G, et al. Am J Respir Crit Care Med 2011;183:788–824.

Identificação de causas de DIP?
Sim

Não

Não 

FPI

UIP Possível

Inconsistente com UIP

Biopsia pulmonar

FPI
FPI/Não FPI

Suspeita de FPI

Discussão 

Multidisciplinar

UIP

UIP Provável / UIP Possível

Fibrose não classificável

UIP

Não 

UIP

TC de alta resolução

FPI – Fibrose Pulmonar Idiopática
TC – Tomografia Computorizada
DIP – Doença Intersticial Pulmonar
UIP – Usual intersticial pneumonia 
(pneumonia intersticial usual )

Algoritmo de Diagnóstico

LBA?

CRIOBIÓPSIA?



High-resolution computed tomography

• HRCT is an integral component in 
the diagnosis of IPF

• UIP is characterized on HRCT by:1

• Subpleural, basal predominance

• Reticular abnormality

• Honeycombing w/o traction 
bronchiectasis

• Absence of features inconsistent 
with UIP pattern

• Detection of a UIP pattern in HRCT 
is highly accurate for the presence 
of UIP pattern in surgical lung 
biopsy1

Adapted from Meltzer and Noble 20082

HRCT scan of a patient with IPF

1. Raghu G, et al. Am J Respir Crit Care Med 2011;183:788–824;

2. Meltzer EB and Noble PW. Orphanet J Rare Dis 2008;3:8.



HRCT criteria for UIP pattern

UIP pattern

(all features)

Possible UIP pattern

(all features)

Inconsistent with UIP pattern 

(any of these features)

• Subpleural, basal 

predominance

• Reticular abnormality

• Honeycombing w/o 

bronchiectasis

• Absence of ‘inconsistent’ 

features with UIP

• Subpleural, basal 

predominance

• Reticular abnormality

• Absence of 

‘inconsistent’ features 

with UIP

• Upper or mid-lung predominance

• Peribronchovascular predominance

• Extensive ground glass abnormality 

(extent >reticular abnormality)

• Profuse micronodules (bilateral, 

predominantly upper lobes)

• Discrete cysts (multiple, bilateral, away 

from areas of honeycombing)

• Diffuse mosaic attenuation/air-trapping 

(bilateral, in ≥3 lobes)

• Consolidation in bronchopulmonary 

segment(s)/lobe(s)

Raghu G, et al. Am J Respir Crit Care Med 2011;183:788–824.



Functional tests in IPF

1. American Thoracic Society/European Respiratory Society. AJRCCM 2002;165:277304. 
2. Meltzer EB and Noble PW. Orphanet J Rare Dis 2008;3:822.

• IPF is a restrictive lung disease1,2

– Inspiratory capacity is impaired, limiting lung expansion

Functional test
Criteria for mild to 

moderate IPF

% predicted FVC ≥50%

6MWD ≥150 m

% predicted haemoglobin-corrected 

DLco
> 3035%

6MWD, 6-minute walk test distance; DLco, diffusing capacity of the lung for carbon monoxide; FVC, forced vital capacity



FVC as a consistent predictor of mortality in IPF

Adapted from du Bois RM et al. Am J Respir Crit Care Med 2011; 184:459466.

*Hazard ratio compared with patients whose % FVC declined by <5%
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Categorical decline in FVC of 10% or more in a 6-month period is a consistent 
predictor of mortality in IPF



FVC − the minimal clinically important difference

FVC is a reliable, valid and responsive measure of disease status in
patients with IPF

The minimal clinically important difference (MCID) is the smallest
difference in a measure that may be perceived to be important, either
beneficial or harmful, and that would lead a clinician to consider a
change in a patient’s therapy

Studies suggest that the MCID for percent-predicted FVC is between
2% and 6%

du Bois RM et al. Am J Respir Crit Care Med 2011; 184:13821389



• IPF is a rare disease characterized by worsening dyspnea and progressive 

loss of lung function

• A radiological and/or histopathological pattern known as usual interstitial 

pneumonia (UIP) is essential for the diagnosis of IPF 

• The pathogenesis of IPF involves an abnormal wound healing response that 

ultimately results in scarring and loss of the normal lung architecture 

• The clinical course of IPF in an individual patient is impossible to predict

• Decline in FVC is considered a marker of disease progression in patients with 

IPF  

• Acute exacerbations of IPF can occur at any time during the course of 

disease and are associated with substantial morbidity and mortality 

Summary



IPF - Goals of Treatment

Stop disease progression

Prolong survival

Prevent acute exacerbations

Reduce symptoms



Treatment of IPF

• Treatment guidelines from the ATS/ERS/JRS/ALAT issued in 2011 
do not support the use of any specific pharmacologic treatment in 
IPF patients1

• There is no consensus on the ideal treatment regimen for IPF 

• Treatment approaches have traditionally been based on the belief 
that IPF is a chronic inflammatory disease2

• Following a better understanding of  the pathogenesis of IPF, new 
therapies target the molecular events believed to sustain the fibrotic 
process in IPF2

1. Raghu G et al. Am J Respir Crit Care Med 2011; 183: 788-824.
2. Harari S & Caminati A. Allergy 2010; 65: 537–553.

Antifibrotic drugs are attractive candidates for IPF treatment





Courtesy of Luca Richeldi





Nintedanib: Um inibidor intracelular potente da tirosina 

quinase

• Nintedanib tem como alvo: 

- fator de crescimento vascular

endotelial (VEGF)

- fator de crescimento derivado 
de plaquetas (PDGF) 

- fator de crescimento dos 
fibroblastos (FGF)

• Nintedanib  actua através do 
bloqueio do local de ligação 
aos receptores e consequente 
activação e sinalização

Hilberg F, et al. Cancer Res 2008;68:4774–4782; Wollin L, et al. J Pharmacol Exp Ther 2014;349:209–220.



Nintedanib inibe as vias de sinalização envolvidas na 

patogénese de FPI

Hilberg F, et al. Cancer Res 2008;68:4774–4782; Wollin L, et al. J Pharmacol Exp Ther 2014;349:209–220.



Screening

Nintedanib 50 mg qd (n=86)

Nintedanib 50 mg qd (n=54)

Nintedanib 50 mg bid (n=86)

Nintedanib 100 mg bid (n=86)

Nintedanib 150 mg bid (n=85)

Placebo (n=85)

TOMORROW 

INPULSIS 1

Screening
Nintedanib 150 mg bid 100 mg bid, 150 mg bid (n=729)

Placebo

Screening
Nintedanib 150 mg bid 100 mg bid, 150 mg bid (n=729)

Placebo

INPULSIS 2

Principais ensaios clínicos de nintedanib em FPI

Portugal
6 Centros de investigação
12 doentes recrutados

Portugal
5 Centros de investigação
20 doentes recrutados



Os ensaios INPULSIS® foram realizados em 205 centros em 24 países 

INPULSIS®-1 INPULSIS®-2 INPULSIS®-1 e-2

Richeldi L, et al. N Engl J Med 2014;370:2071–2082; Data on file.

Países participantes

INPULSIS



• Com dupla ocultação, controlados com placebo, fase III 

• 52 semanas de tratamento seguidas de 4 semanas de  follow-up

• Aleatorização com razão 3:2 nintedanib:placebo

• Interrupção de tratamento e/ou diminuição de dose 100 mg bid foi permitida para gestão de 

acontecimentos adversos 

Nintedanib 150 mg 

bid

4

Visita

Follow-up

Placebo

5236241262

Screening

560Semana

1 2 3 4 5 6 6a 7 7a 8 8a 9/EOT Follow-up

3018 44

R

Visits 6a, 7a and 8a were for blood sampling for laboratory tests only. EOT, end of treatment; R, randomization.
Richeldi L, et al. N Engl J Med 2014;370:2071–2082.

Desenho do Estudo

INPULSIS



Objetivos primário

– Taxa anual de declínio de FVC (mL/ano)

Objetivos secundários

– Tempo até à primeira exacerbação (reportada pelo investigador) durante 
52 semanas

– Alteração em relação a baseline na pontuação total do St. George’s
Respiratory Questionnaire (SGRQ) às 52 semanas

– Mortalidade durante 52 semanas

Richeldi L, et al. N Engl J Med 2014;370:2071–2082.

INPULSIS

Objetivos



-113,6

-223,5

-300

-250

-200

-150

-100

-50

0

T
a

x
a

 a
n

u
a

l 
a

ju
s
ta

d
a

 d
e

 d
e

c
lí
n

io
 F

V
C

 

(m
L
/a

n
o

)

Nintedanib 150 mg bid (n=638)
Placebo (n=423)

109.9 mL/ano
(95% CI: 75.9, 144.0)

p<0.0001

Richeldi L, et al. N Engl J Med 2014;370:2071–2082.

INPULSIS

Nintedanib diminuiu a taxa anual de declínio de FVC 

em 50% vs placebo
Pooled data



Nintedanib 150 mg bid (n=638) Placebo (n=423)

Doentes com ≥1 exacerbação aguda, n (%) 12 (1.9) 24 (5.7)

Placebo

Nintedanib 150 mg bid

HR 0.32 

(95% CI; 0.16, 0.65)

p=0.0010

Richeldi L, et al. N Engl J Med 2014;370:2071–2082.

Nintedanib reduziu o risco de exacerbações em 68%
Pooled data

INPULSIS
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Nintedanib 150 mg bid (n=609)

Placebo (n=413)

-1.43
(95% CI; -3.09, 0.23)

p=0.0923

Richeldi L, et al. N Engl J Med 2014;370:2071–2082.

QoL aferida através do SGRQ
Pooled data

INPULSIS



HR 0.70 
(95% CI; 0.46, 1.08)

p=0.0954

Nintedanib 150 mg bid (n=723) Placebo (n=508)

Mortes, n (%) 42 (5.8) 42 (8.3)

Placebo

Nintedanib 150 mg bid

Richeldi L, et al. Presented at International Colloquium on Lung and Airway Fibrosis, Mont Tremblant, 
Canada, 20–24 September 2014.

Nintedanib reduziu o risco de mortalidade 
Pooled data TOMORROW e INPULSIS®

INPULSIS



Análise de subgrupos
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Nintedanib Placebo

Treatment-by-time-by-
subgroup interaction 

p=0.5300

∆102.1 mL 
(95% CI: 61.9, 142.3)

FVC ≤90% predicted

∆133.1 mL
(95% CI: 68.0, 198.2)

n=472 n=315 n=166 n=108

FVC >90% predicted

Subgrupo: CVF na baseline (≤90%, >90%)
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Nintedanib Placebo

Treatment-by-time-by-
subgroup interaction 

p=0.8139

∆117.0 mL 
(95% CI: 76.3, 157.8)

Honeycombing on HRCT and/or confirmation of 
UIP pattern by surgical lung biopsy

∆98.9 mL
(95% CI: 36.4, 161.5)

n=425 n=298 n=213 n=125

Features of possible UIP pattern* on HRCT 
and no surgical lung biopsy

*And traction bronchiectasis.

Subgrupo: critérios de diagnóstico da HRCT



Subgrupo: Presença/ausência de enfisema



Acontecimentos adversos mais frequentes*
Pooled data

N (%) Nintedanib 

150 mg bid

(n=638)

Placebo 

(n=423)

Diarreia 398 (62.4) 78 (18.4)

Náusea 156 (24.5) 28 (6.6)

Diminuição de apetite 68 (10.7) 24 (5.7)

Vómitos 74 (11.6) 11 (2.6)

INPULSIS

Acontecimentos adversos com começo  após  a primeira dose e 28 dias após a última dose
* Acontecimentos adversos reportados  em >10% de doentes. †Corresponde ao termo FPI MedDRA,  que inclui agravamento da doença e 
exacerbações de FPI. 
Richeldi L, et al. N Engl J Med 2014;370:2071–2082.



Acontecimentos adversos mais frequentes*
Pooled data

N (%) Nintedanib 

150 mg bid

(n=638)

Placebo 

(n=423)

Diarreia 398 (62.4) 78 (18.4)

Náusea 156 (24.5) 28 (6.6)

Diminuição de apetite 68 (10.7) 24 (5.7)

Vómitos 74 (11.6) 11 (2.6)

Acontecimentos adversos com começo  após  a primeira dose e 28 dias após a última dose
* Acontecimentos adversos reportados  em >10% de doentes. †Corresponde ao termo FPI MedDRA,  que inclui agravamento da doença e 
exacerbações de FPI. 
Richeldi L, et al. N Engl J Med 2014;370:2071–2082.

INPULSIS

<5% dos pacientes doentes tratados com 
nintedanib interromperam o tratamento 

devido a episódios de diarreia



Principais Conclusões

Este efeito clinicamente relevante de nintedanib na progressão da 

doença foi suportado por:

• Resultados consistentes em vários parâmetros de função pulmonar e análises de 

sensibilidade 

• Redução significativa do risco de exacerbações adjudicadas confirmadas/suspeitas 

de 68% 

• Redução numérica na mortalidade de 30%

Nintedanib consistentemente atrasa a progressão da IPF através da 
redução do declínio anual da função pulmonar.

INPULSIS

Nas análises de sub-grupos nintedanib demonstrou ser
consistentemente eficaz nos diferentes subgrupos analisados,
observando-se benefícios no atraso da progressão da doença num
amplo espectro de doentes.
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CENTROS DE ALTA DIFERENCIAÇÃO EM PATOLOGIA INTERSTICIAL

- 1 por 1.500.000 habitantes no Reino Unido (1 por 3.000.000 em 
Portugal?)

- Recursos: Broncologia, Cirurgia Torácica, Consultores especialistas 
(pneumologia, radiologia, patologia)

CENTROS SATÉLITES

- 4 a 6 centros satélites por cada centro de alta diferenciação

INDICADORES DE MONITORIZAÇÃO DA REDE

- Periodicidade de Reuniões

- Casos/Reunião

- Diagnósticos clínicos/cirúrgicos

CENTROS DE ALTA DIFERENCIAÇÃO EM PATOLOGIA 

INTERSTICIAL



Etapas do diagnóstico Composição da Equipa Multidisciplinar 

(todos os profissionais de saúde devem 

ser peritos em patologia intersticial) 

Na avaliação clínica, do estudo funcional e da TAC Pneumologista consultor

Radiologista consultor

Coordenador da Equipa Multidisciplinar 

Na decisão de realização de Lavado Broncoalveolar

(LBA) e/ou Biópsia Pulmonar Transbrônquica (BPTB) 

ou Biópsia Pulmonar Cirúrgica (BPC) 

Apenas alguns doentes 

Pneumologista consultor

Radiologista consultor 

Patologista consultor

Cirurgião Torácico quando necessário

Coordenador da Equipa Multidisciplinar 

Na avaliação dos resultados do LBA, BPTB ou BPC Pneumologista consultor

Radiologista consultor 

Patologista consultor

Coordenador da Equipa Multidisciplinar 

Composição mínima da Equipa Multidisciplinar envolvida no 
diagnóstico de patologia intersticial/Fibrose Pulmonar Idiopática

CENTROS DE ALTA DIFERENCIAÇÃO EM PATOLOGIA 

INTERSTICIAL



www.cpc-munich.org



Clínica respiratória Asklepius

Clínica especializada em Pneumologia

268 camas

20.000 novos doentes/ano

• 400 com ILD

Pneumologistas, CCT, Cardiologia, Anestesistas, Patologista, 

Radiologista

PFR, Broncoscopia e CCT



Behr et al. Eur Resp J. 2015

www.uni-munchen.de



SMILLING BAL CELL


