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IPF - Highly unpredictable clinical course

Ley et al. AJRCCM 2011;183:431-440
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Lung cancer in IPF



IPF RISK FACTOR FOR LUNG CANCER

Επιδημιολογία καρκίνου πνεύμονα σε IPF 2.7 -31.3 %

Πλακώδες καρκίνωμα ο πιο συχνός ιστολογικός τύπος 
σε IPF (35-46%)



• 35 (0.18% studies included)

• Prevalence of LC in IPF: 13.54% - x9 in men

• 38% SQCC, 31% ADC, 20% SmCC, 5%LCC, 4% Adeno-squamous

• 31% stage III, 13% stage II

• 84% peripheral area, 16% central – RLL most common

EPIDEMIOLOGY



CHARACTERISTICS BASELINE DATA (N,%)

Total patients with IPF 835

Patients with IPF and  lung cancer 88/835 (10.5%)

Males/ Females 82/6

Age (mean ± SD), years 71.8 ± 7.1

FVC %pred (mean ± SD) 73.5 ± 18.9

DLco %pred (mean ± SD) 45.3 ± 15.6

Both lung and other type of cancer 6/88 (7%)

Non-small cell lung cancer 68/88 (77.3 %)

Squamous cell carcinoma 32/88 (36.3 %)

Adenocarcinoma 25/88 (28.4 %)

Small cell lung cancer 13/88 (14.8 %)

Lung cancer post IPF diagnosis 60/88 (68%)

Median latency time ( months) + SD 15.9 + 35.5

Lung cancer and IPF synchronously 26/88 (29.3%)

Lung cancer prior IPF diagnosis 2/88 (2.2%)

Median survival (months) 27.4 months (95% CI: 20.6 to 36.8). 

GREEK COHORT

ERS Madrid 2019



PATHOGENETIC COMMONALITIES
SCARCINOMA

Is there a direct relationship between fibrotic
areas and cancer development?

This phenomenon has been coined out as 

‘’ scarcinoma’’



CLINICAL DATA

Patients with IPF and LC present with worse prognosis than 
IPF for the following reasons:

i.Increased perioperative mortality(7.1 % vs 1.9%) 

ii.Increased likelihood for postoperative AEx(8.7% vs 1.8%)

iii.Relapse of malignancy (36%)

iv. Complications from aggressive therapeutic 
interventions (chemotherapy-infections, post-radiation 
pneumonitis/injury)

Negative prognostic factors for surgical interventions:

i.Increased levels of KL- 6, LDH

ii.Decreased FVC, DLCo 

iii.Male gender, use of corticosteroids, history of AEx, 
definite UIP pattern

Sato J Thorac Cardiovasc Surg2015  Fujimoto Ann Thorac Surg 2003

How do we approach a patient with IPF and a nodule?

How do we approach a patient with IPF and lung cancer?



• LDCT/PET scan
• PFS
• Location of the lesion
• Avoid irradiation 
• Beware of surgical
interventions
• Platin doublets/1st line
• Don’t discontinue 
antifibrotics



FUTURE PERSPECTIVES

The approval of nintedanib and pirfenidone alters the 
scenario:

i. Pirfenidone decreases the incidence of lung cancer
(2.9% vs 20.3%)

ii. Prophylactic effect of preoperative treatment with 
pirfenidone for postoperative acute exacerbations
(3.2% vs 21.1% within 90 postoperative days)

iii. Nintedanib improves the outcome for docetaxel-based 
second-line therapy especially for patients with 
adenocarcinoma

iv. Drug repositioning like nintedanib (
(pan-class I PI3K/mTOR inhibitor ?) 

Yazaki Chest 2016      Iwata Ann Thorac Surg 2016 Reck Lancet Oncol 2014           Mercer Thorax 2016       



DIagnosis And Management Of lung canceR and 
FibrOSIS

“DI-A-M-O-R-F-OSIS” survey
494 answers from clinicians worldwide so far



TAKE HOME MESSAGE

i. IPF is an independent risk factor for lung cancer (10-15% prevalence)

ii. Pathogenetic similarities - scarcinoma

iii. Need for a consensus for the management of patients with IPF-LC

iv. Pirfenidone and nintedanib alter the scenario? PD-1 inhibitors?

v. Early diagnosis is the key – Role of Liquid biopsies- EBUS/TBNB – low dose CT



Πνευμονική Υπέρταση και IPF



Classification of PH, Nice 2013

2. Pulmonary hypertension due to left heart disease
2.1 Left ventricular systolic dysfunction
2.2 Left ventricular diastolic dysfunction
2.3 Valvular disease
2.4 Congenital/acquired left heart inflow/outflow 
tract obstruction and congenital cardiomyopathies

3. Pulmonary hypertension due to lung diseases and/or 
hypoxia
3.1 Chronic obstructive pulmonary disease
3.2 Interstitial lung disease
3.3 Other pulmonary diseases with mixed restrictive and 
obstructive pattern
3.4 Sleep-disordered breathing
3.5 Alveolar hypoventilation disorders
3.6 Chronic exposure to high altitude
3.7 Developmental lung diseases

4. Chronic thromboembolic pulmonary hypertension 
(CTEPH)

5. Pulmonary hypertension with unclear multifactorial
mechanisms
5.1 Hematologic disorders: chronic hemolytic anemia, 
myeloproliferative disorders, splenectomy
5.2 Systemic disorders: sarcoidosis, pulmonary histiocytosis, 
lymphangioleiomyomatosis
5.3 Metabolic disorders: glycogen storage disease, Gaucher
disease, thyroid disorders
5.4 Others: tumoral obstruction, fibrosing mediastinitis, 
chronic renal failure, segmental PH

1. Pulmonary arterial hypertension
1.1 Idiopathic PAH
1.2 Heritable PAH
1.2.1 BMPR2
1.2.2 ALK-1, ENG, SMAD9, CAV1, KCNK3
1.2.3 Unknown
1.3 Drug and toxin induced
1.4 Associated with:
1.4.1 Connective tissue disease
1.4.2 HIV infection
1.4.3 Portal hypertension
1.4.4 Congenital heart diseases
1.4.5 Schistosomiasis
1′ Pulmonary veno-occlusive disease and/or 
pulmonary capillary hemangiomatosis
1′′. Persistent pulmonary hypertension of the 
newborn (PPHN)

Simonneau G et al. J Am Coll Cardiol 2013;62:D34-41

Classification of PH-Nice 2013

3. Pulmonary hypertension due to lung diseases 
and/or hypoxia
3.1 Chronic obstructive pulmonary disease
3.2 Interstitial lung disease
3.3 Other pulmonary diseases with mixed 

restrictive and obstructive pattern
3.4 Sleep-disordered breathing
3.5 Alveolar hypoventilation disorders
3.6 Chronic exposure to high altitude
3.7 Developmental lung diseases



 Uncorrected hypoxaemia

 Aberrant angiogenesis

 Endothelial dysfunction

 Profibrogenic/vasoactive mediators 

(TNFα, PDGF, FGF)

Pathogenetic Mechanisms



Is PH prevalent in IPF patients?



Author Year Patients Diagnosis Threshold Prevalence (%)

Leuchte et al 2004 28 RHC mPAP>35 mmHg 21.4

Nadrous et al
potential for substantial 

selection bias 

2005 88 Echo sPAP>35 mmHg
sPAP>50 mmHg

84
31

Lettieri et al
Referred for transplantation

2006 79 RHC mPAP>25 mmHg 31.6

Hamada et al
Initial presentation-pro

2007 70 RHC mPAP>25 mmHg 8.1

Zisman et al 2007 65 RHC mPAP>25 mmHg 41.5

Patel et al
Referred for transplantation

2007 41 RHC mPAP>25 mmHg 20

Shorr et al*
Lung transplant registry for 

the USA (1995 to 2004)

2007 2.525 RHC mPAP>25 mmHg 
mPAP>40 mmHg

46.1
9.1

Nathan et al. 2008 118 RHC mPAP>40 mmHg 40.7

Song et al 2009 131 Echo mPAP>40 mmHg 25.2

Minai et al
abstract

2009 148 RHC mPAP>25 mmHg
mPAP>40 mmHg

46
14

Kimura et al*
Initial presentation-retro

2013 101 RHC mPAP>25 mmHg 15

Raghu 2015 488 RHC mPAP>25 mmHg 14

1. Disease stage
2. Diagnostic modality

3. mPAP threshold



ECHO does not accurately predict PH in IPF

Nathan SD, et al. Respir Med. 2008;102:1305-1310

 110 IPF patients examined by ECHO and RHC
RVSPECHO vs PASPRHC

Diagnostic accuracy of Echo

35% of IPF pts have emphysema!!
Poor acoustic window - Hyperinflation

Arcasoy SM, et al. Am J Respir Crit Care Med. 2003;167:735-40



When to suspect PH in IPF patients?

• History

Dyspnea disproportionate to 
the extent of IPF

• Physical examination

Symptoms and signs of right 
heart failure

• Blood tests

Elevated BNP, pro-BNP

• Pulmonary function test 

DLco<40%

FVC%/DLco%>1,5

• 6 Minute Walk Test

Distance <200m

SpO2<88%

Pulse rate recovery <13 
beats/min

• HRCT

Ratio of PA/AA>1

• Echocardiography

Elevated RVSP

RV/PA dilation

RV dysfunction

When to suspect PH in IPF



CT in the diagnosis of PH-IPF

• Pulmonary artery diameter ≥29 
mm: 

Positive predictive value: 97%

• In patients with pulmonary 
fibrosis, the PA dilates in the 
absence of PH.

• dPA/dAA>1 is a more reliable 
indicator of PH

Tan RT et al. Chest 1998;113: 1250–1256
Devaraj A. Radiology 2008;249:1042–1049

CT yield for PH diagnosis

Do not forget peripheral branches





Does PH affect IPF survival?



Kimura M et al. Respiration 2013;85:456-63

p = 0.003

Initial Presentation Advanced disease – Pre-lung Tx

Lettieri C, et al. Chest 2006; 126:746-752

Negative prognostic factor irrespective of disease severity

p < 0.001

1 yr mortality w/o PH = 5%
1 yr mortality w PH = 35%



Therapeutic approaches
Target the PH or IPF? or both?



• 180 patients with advanced IPF – 1 year sildenafil (60 mgr) vs placebo

• No effect in primary end-point (6-MWD) – Negative study!!!!!!

• Positive secondary end-points (QoL, Dyspnea, DLCO)



• 406 patients – 274 randomized (32% screening failure)

• Nintedanib 150 mg (bid) + Sildenafil 20 mg (tid)/placebo (1:1)

• No difference in SGRQ (primary end-point)

• No difference in UCSD dyspnea score (primary end-point)

•Negative study….

BUT………………..



Subgroup Analysis



DO NOT DILATE REMODELLED VESSELS!!!! 
Worsens V/Q MISMATCH

Therapy Study Year Study population Duration Primary end point Result

Bosentan BUILD-1 2008 IPF-158 (1/1) 52 
weeks

6MWD Negative

Bosentan BUILD-3 2011 IPF-616 (2/1) 52 
weeks

Time to IPF 
worsening or death

Negative

Bosentan B-PHIT 2014 Fibrotic IIP-60 (2/1) 16 
weeks

Decrease in 
PVRi≥20%

Negative

Macitentan MUSIC 2013 IPF-178 (2/1) 52 
weeks

%change in FVC Negative

Ambrisentan ARTEMIS 2013 IPF-492 (75%) (2/1) n/a Time to IPF
disease progression

Early 
termination

Sildenafil STEP 2010 Adv. IPF-180 (1/1) 12
weeks

6MWD≥20% Negative

Riociguat RISE-IIP 2017 Major IIPs 26 
weeks

6MWD Early 
termination

Major Clinical trials in Patients with IPF-PH

Do not dilate remodeled 
vessels!!

Worsens V/Q mismatch w/o CO 
improvement



What lies in the future?



• Extension trial – 204 weeks -144 patients

• 93% drop outs!!!

• 6 hematomas – 17 deaths!!!



• Animal model – 4 patients with severe PAH – patients with IPF

• Detrimental effects in all cases (experimental – human) !!! – No 
effect of PH in IPF patients receiving Nintedanib

ATS abstract 2016



 Do not dilate remodeled vessels, do not worsen V/Q mismatch

 Inhibiting pulmonary fibrosis and concomitantly targeting vascular
remodeling and increasing vasodilation in well (but not in poorly)
ventilated areas

 An open question is the optimal management of patients with severe
PH not necessarily explained by the severity of underlying fibrosis



Need for biomarkers



Summary

RHC is the gold standard diagnostic modality – Select patients on U/S

Negative prognosticator

Suspect PH when: “disproportionate” dyspnea+ LOW DLCO, 6MWD< 200m, dPA/dAA>1

 No approved vasoactive therapy– DO NO HARM!!!!! – BEST SUPPORTIVE CARE, LTOT to maintain arterial 
oxygen saturation> 90%, diuretics, referral for lung transplantation, enroll in clinical trials

 Need for biomarkers, BNP limited used, only prognostic role

 Identify and exclude patients with worse V/Q mismatches

Take home messages



SummaryGastro esophageal reflux disease (GERD)

The most common comorbidity in IPF

Prevalence: ~90% IPF

Risk factor for IPF

Clinically silent in 35-55% of cases

Acid GERD >>>> alkaline GERD

Etiology unknown

GERD may play a role in AEIPF

Patients with asymmetric IPF are more likely 

to have GERD  and AEIPF than patients with 

symmetric IPF.

Diagnosis

Barium swallow

Esophageal manometry

24h pH probe

Esophageal Impedance Raghu G. Eur Respir J 2006
Tcherakian C.Thorax 2011



SummaryGERD TREATMENT AND SURVIVAL

Lee  JS. AJRCCM 2011



Summary
Laparoscopic anti-reflux surgery 

WRAP IPF TRIAL



Summary GERD TREATMENT 

Raghu G. AJRCCM 2015
Raghu G. Lancet Respir Med 2018

Recommendation: We suggest that clinicians use regular antiacid treatment 

for patients with IPF

(conditional recommendation, very low confidence in estimates of effect).

• The Pilot Trial Of Omeprazole in Idiopathic Pulmonary Fibrosis (IPF) (PPIPF; 

NCT02085018) -> ongoing

• WRAP-IPF trial  -> safe, well tollerated, failed primary endpoint (FVC decline)

More RCTs are warranted

ATS/ERS/JRS/ALAT Clinical Practice Guideline 2015



Study Type Dx IPF
No

patients Method BMI
DLCO

% pred
AHI
>5

Aydogdu et al
2006

Prospective
ATS /ERS 

2002
18 PSGN - 65 12 (65%)

Mermigkis et al
2007

Retrospective
ATS /ERS 

2002
18 PSGN 33.2 49.9 11 (61%)

Lancaster et al
2009

Prospective
ATS/ERS  

2002
50 PSGN 32 45.4 44 (88%)

Mermigkis et al
2010 Prospective

ATS /ERS 
2002

34 PSGN 27.3 53.6 20 (59%)

Kolilekas et al
2013

Prospective
ATS/ERS

2010
31 PSGN 28.6 43.7 28 (89%)

Pihtili et al 2013 Prospective
ATS/ERS  

2002
14 PSGN 26.4 56.7 14 (82%)

Lee et al 2015 Retrospective
ATS/ERS 

2002
20 PSGN 28.5 51.1% 9 (45%)

Gill et al 2017 Prospective
ATS/ERS

2002
45 PSGN 28.5 42.7 40 (89%)

Bosi et al 2017 Prospective
ATS/ERS

2010
35 PSGN 22.7 45.6 25 (75%)

Obstructive sleep apnea (OSA) in IPF



Negative impact of nocturnal desaturation and AHI on survival in IPF 

patients
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Kolilekas L. J Clin Sleep Med 2013



Obstructive sleep apnea (OSA) in IPF

32 patients diagnosed with both 

IPF and OSA

CPAP compliant vs non-compliant

At 5 years, survival 90% vs 40%

CPAP use may improve survival 

and quality of life

Giddings OK. Am J Respir Crit Care Med 185; 2012

Obstructive sleep apnea (OSA) in IPF

Mermigkis C. Sleep Breath 2015



 Screening for SBDs in all patients with IPF

 Treat SBDs 

- Nocturnal Ο2 therapy if present only sleep hypoxemia

- CPAP therapy if OSAS present according AASM guidelines

Sleep breathing disorders in IPFSleep breathing disorders in IPF



Cardiovascular disease in IPF

CAD is the most frequently reported CV comorbidity, also CHF,    

AH,ACS, VTE

Prevalence: 3-68%

Symptomatic patients  Cardiac CT/MRI

Treatment CAD according 2012 AHA guidelines
Sensitivity and specificity >80% 

King CS. Lancet Respir Med 2016

Cardiovascular disease in IPF

Nathan SD. Respir Med 2010



• Prevalence of depression in IPF between 24.3 and 49.2%

• Antidepressants such as fluvoxamine interact with antifibrotics

Depression in IPF

Greek cohort unpublished data









•

Take Home messages


