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Transbronchial Cryobiopsy (TBLC) in ILD

Raghu G et al. Am J Respir Med. 2018; 198(5)



TBLC for diagnosis of ILD



TBLC for diagnosis of ILD

• Multicenter prospective observational study (5 centers)

• 128 patients with idiopathic interstitial pneumonia

• Endpoint

✓ Impact of TBLC on level of confidence

Hetzel J et al. Eur Respir J. 2020; 56(6)

Study Design



Hetzel J et al. Eur Respir J. 2020; 56(6)

Confident or High
81.3%

50%
60.2%
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TBLC for diagnosis of ILD

Results



Conclusions

• TBLC increases diagnostic confidence in ILD patients with an uncertain 

noninvasive diagnosis

• Complications of TBLC were manageable

TBLC for diagnosis of ILD

Conclusions



TBLC for MDD of IPF



• Single-center, retrospective, investigator-initiated comparative study

• 426 ILD patients who underwent TBLC or SLBx (266 TBLC and 160 SLBx)

• Endpoint

✓ Prognostic significance of MDT in patients who underwent TBLC

(Transplant-free survival for IPF vs. non-IPF ILD)

✓ Prognostic significance of UIP vs. non-UIP who underwent TBLC

✓ Prognostic significance of MDT (TBLC vs. SLBx)

✓ Prognostic significance of UIP vs. non-UIP (TBLC vs. SLBx)

Tomassetti S et al. Lancet Respir Med. 2020; 8(8)

TBLC for MDD of ILD

Study Design
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TBLC (266 patients)
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SLBx (160 patients)
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TBLC (235 patients)

SLBx (152 patients)

TBLC for MDD of ILD

Results



Conclusions

• TBLC provides diagnostic contribution in MDT of ILD based on the 

prognostic distinction

TBLC for MDD of ILD

Conclusions
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Inhaled Treprostinil in PH due to ILD



Pulmonary Hypertension in ILD

• Prevalence of PH in ILD

✓ Most data from IPF: 15%~50% (ranging from 3%~86%)

✓ Prevalence increases over severity of ILD (advanced 50%, end-stage > 60%)

• Prognostic significance of PH

✓ Reduced exercise capacity, decreased quality of life (QoL)

✓ Increased risk of acute exacerbation (HR 2.217)

✓ Poor survival compared to non-PH ILD or IPAH

Nathan SD et al. Eur Respir J. 2019; 53



Clinical Trials of IPF

Rafii R et al. J Thorac Dis. 2013;15(1)

Nathan SD et al. Eur Respir J. 2019;53

Trial Drug Patients Endpoint Outcome

BUILD-1 (2008) Bosentan IPF 6 MWD at 12 mo (-)

STEP-IPF (2010) Sildenafil IPF 6 MWD over 12 weeks

Dyspnea score at 6 mo

(-)

Improvement in dyspnea

BUILD-3 (2011) Bosentan IPF Time to disease progression or 

death over 8-32 weeks

(-)

ARTEMIS-IPF (2013) Ambrisentan IPF 

(10% with PH)

Time to disease progression or 

death over 4 yrs

(-)

Early termination (Prog)

MUSIC (2013) Macitentan IPF FVC decline over 12 mo (-)

BPHIT (2014) Bosentan Fibrotic IIP, PH Pulmonary vascular resistance 

indiex (PVRi) over 16 weeks

(-)

ARTEMIS-IPF F/U 

(2015)

Ambrisentan IPF, PH group 3 Mean difference in PAP after 12 

months

(-)

INSTAGE (2018) Nintedanib

± Sildenafil

IPF, RHD Change in SGRQ at 12 weeks (-)

RISE-IIP (2019) Rociguat ILD, PH group 3 6 MWD at 26 weeks (-)

Early termination (SAE)



• Double-blind, randomized, placebo-controlled trial (INCREASE trial)

• 326 patients with ILD and PH (group 3)

• Inclusion

✓ ILD (Chest HRCT within 6 months)

✓ Group 3 PH (PVR > 3 Wood units, PCWP ≤ 15 mmHg, mean PAP ≥ 25mmHg)

• Protocol

✓ (1:1 ratio) Inhaled Treprostinil neb. vs. placebo for 16 weeks

• Endpoint

✓ Change in peak 6-MWD at 16 week

✓ Change in NTproBNP, Time to clinical worsening

Waxman A et al. N Engl J Med. 2021; 384(4)

Inhaled Treprostinil in PH due to ILD

Study Design



Waxman A et al. N Engl J Med. 2021; 384(4)

Mean difference
31.12 m (16.85 – 45.39)

Treprostinil
21.08 m ± 5.12

Placebo
-10.04 m ± 5.12

Inhaled Treprostinil in PH due to ILD

Results
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Inhaled Treprostinil in PH due to ILD

Results



Conclusions

• Inhaled Treprostinil improves exercise capacity (6-MWD) in patients 

with PH group 3 due to ILD

• Common side effects were cough, headache, dyspnea which were 

tolerable

Inhaled Treprostinil in PH due to ILD

Conclusions



Tocilizumab for SSc (focuSSced)



• Double-blind placebo-controlled phase 3 trial (75 sites from 20 countries)

• 210 SSc patients (115 SSc-ILD)

✓ Sx duration (1st non-Raynaud ph) ≤ 60 months

✓ 10 ≤ mRSS ≤ 35

✓ Elevated acute-phase reactant (CRP ≥ 6 mg/L, ESR ≥ 28 mm/h, Plt ≥ 330x109 L)

✓ Active disease (disease duration ≤ 18 months / mRSS increase ≥ 3 or new organ 

involvement + mRSS ≥ 2, 2 new organ involvement within 6 months)

• Exclusion

✓ FVC ≤ 55% or DLco ≤ 45%

• Protocol

✓ 1:1 (Tocilizumab 162 mg/wk vs. placebo) for 48 weeks

• Endpoint

✓ mRSS change at 48 weeks

✓ Difference in distribution of change in FVC (48 wks), proportion of mRSS

improvement (20%, 40%, 60%), time to treatment failure (death, FVC decline > 

10%, mRSS > 20% and ≥ 5%, serious adverse event)

Khanna D et al. Lancet Respir Med. 2020; 8(10)

Tocilizumab for SSc

Study Design



Khanna D et al. Lancet Respir Med. 2020; 8(10)

Tocilizumab for SSc

Results



All patients SSc-ILD

Tocilizumab for SSc

Results

Tocilizumb
-0.4%

Placebo
-4.6%

Tocilizumb
0.1%

Placebo
-6.4%%



Conclusions

• Tocilizumab was not associated with improvement of skin fibrosis

• Tocilizumab was helpful in preservation of lung function in early SSc-

ILD with elevated acute phase reactant

Tocilizumab for SSc

Conclusions
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Progressive Fibrosing ILD (PF-ILD)

• Newly suggested classification concept of ILD

• Chronic fibrosing ILD with progressive phenotype (regardless of treatment)

• Examples of PF-ILD

✓ Idiopathic pulmonary fibrosis

✓ Idiopathic fibrotic NSIP, CTD-ILD (eg. RA-ILD, SSc-ILD), fibrotic HP (chronic HP), 

unclassifiable ILD etc.

• Definition and evaluation of "progressive”

✓ Not yet established

✓ Suggested parameters: FVC decline and/or DLco decline, HRCT extent of 

progression, symptoms (dyspnea etc.)

Cottin V. Eur Respir Rev. 2019; 28

George PM et al. Lancet Respir Med. 2020; 8



Progressive Fibrosing ILD (PF-ILD)

Cottin V. Eur Respir Rev. 2019; 28



Nintedanib for PF-ILD (INBUILD trial)

• Double-blind placebo-controlled phase 3 trial (15 countries)

• 663 Progressive fibrosing ILD [(HP, CTD-ILD, idiopathic NSIP, uIIP etc.)]

• PF-ILD (Progression within 24 months despite standard treatment)

✓ FVC decline ≥10%

✓ 5% ≤ FVC decline < 10% + Worsening respiratory Sx or Increased fibrosis on CT

✓ Worsening respiratory Sx + increased fibrosis on CT

• Exclusion

✓ AZA, CYC, MMF, Tacrolimus, Rituximab, Cytoxan, Steroid (>20mg)

• Protocol

✓ (1:1 ratio) Nintedanib 150mg bid vs. Placebo for 52 weeks

• Endpoint

✓ Annual rate of FVC decline

✓ Change of K-BILD, time till 1st AE, and time till death

Flaherty KR et al. N Engl J Med. 2019; 381(18)



Nintedanib for PF-ILD (INBUILD trial)

Flaherty KR et al. N Engl J Med. 2019; 381(18)



Nintedanib for PF-ILD (Subgroup)

• Endpoint

✓ Rate of decline in FVC over 52 weeks

✓ Subgroup analysis on 5 prespecified subgroups based on ILD diagnosis

Wells AU et al. Lancet Respir Med. 2020; 8



Flaherty KR et al. N Engl J Med. 2019; 381(18)

HP

26%

CTD-ILD

24%

Others

12%

uIIP

17%

iNSIP

19%

RA-ILD

SSc-ILD

MCTD-ILD

Other CTD

56%

23%

11%

14%

Nintedanib for PF-ILD (Subgroup)

Study Population
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Nintedanib for PF-ILD (Subgroup)

Results



Conclusions

• Nintedanib may reduce disease progression (measured by FVC decline) 

in PF-ILD, regardless of underlying ILD diagnosis

Nintedanib for PF-ILD (Subgroup)

Conclusions



Natural History of PF-ILD



• INPULSIS-1 and -2 trials (1066 IPF)

✓ 50% ≤ FVC ≤ 90% and 30% ≤ DLco ≤ 90% and 6 MWD ≥ 150m and FEV1/FVC 
≥ 0.8

• INBUILD trial (663 Non-IPF PF-ILD) (HP, CTD-ILD, idiopathic NSIP, uIIP etc.)

✓ FVC decline ≥10%

✓ 5% ≤ FVC decline < 10% + Worsening respiratory Sx or Increased fibrosis on CT

✓ Worsening respiratory Sx + increased fibrosis on CT

→ Analysis on patients in the placebo group (natural course)

• Endpoint

✓ Annual rate of FVC decline

✓ Observed absolute change of FVC

✓ Proportion of patients with FVC ≥ 5% or ≥ 10%, or mortality

Brown KK et al. Eur Respir J. 2020; 55(5)

Natural History of PF-ILD

Study Design



Brown KK et al. Eur Respir J. 2020; 55(5)

-221.0 mL/y

-192.9 mL/y

-214.6 mL/y

-160.1 mL/y

Natural History of PF-ILD

Results
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FVC ≥ 10% at 52 weeks

FVC ≥ 5% at 52 weeks

Natural History of PF-ILD

Study Design



Brown KK et al. Eur Respir J. 2020; 55(5)

Natural History of PF-ILD

Results



Conclusions

• Non-IPF PF-ILD patients demonstrate similar clinical course compared 

to IPF

• Non-IPF PF-ILD patients suffer from high risk of disease progression 

and mortality

Natural History of PF-ILD

Conclusions
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Interstitial lung abnormalities (ILA)
A Position Paper from the Fleischner Society



Definition of ILA

Hatabu H et al. Lancet Respir Med. 2020; 8(7)



Classification of ILA

Hatabu H et al. Lancet Respir Med. 2020; 8(7)

Interstitial Lung Abnormality

(ILA)

Nonsubpleural Subpleural non-fibrotic Subpleural fibrotic



Proposed schema for management of ILA



ILA with cancer diagnoses and mortality



• AGES-Reykjavik cohort

✓ Longitudinal birth cohort of Reykjavik, Iceland (5764 participants)

• The aim of the study

✓ Association of ILA with lung cancer and other cancers

✓ Association ILA with mortality of lung cancer and other cancers

Axelsson GT et al. Eur Respir J. 2020; 56(6)

60.4% 32.5% 7.1%

ILA with cancer diagnosis and mortality

Study Design and Aim
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Results
ILA with cancer diagnosis and mortality
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Results
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Results
ILA with cancer diagnosis and mortality



Conclusions

• ILA is associated with increased risk of lung cancer and mortality

• ILA is not associated with risk and mortality of cancers excluding lung 

cancer

Conclusions
ILA with cancer diagnosis and mortality
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Diagnosis of HP in Adults
An Official ATS/JRS/ALAT Clinical Practice Guidelines



New Classification of HP

Raghu G et al. Am J Respir Crit Care Med. 2020; 202(3)

Hypersensitivity 
Pneumonitis

Radiologic/Pathologic
Fibrosis

(Dominant feature)

Nonfibrotic HP Fibrotic HP



Nonfibrotic

Typical HP Compatible with HP Indeterminate

- Parenchymal

1) GGO

2) Mosaic attenuation

- Small airway

1) Ill-defined, centrilobular nodules

2) Air trapping

- Distribution 

1) Diffuse

- Parenchymal

1) Uniform and subtle GGOs

2) Airspace consolidation

3) Lung cysts

- Distribution 

1) Diffuse

N/A

Fibrotic

Typical HP Compatible with HP Indeterminate

- Lung fibrosis

1) Irregular linear opacities/coarse 

reticulation with lung distortion

2) Traction BE/HC (No predominate)

- Distribution (Lung fibrosis)

1) Random both axially or craniocaudally

2) Mid lung zone-predominant or relatively 

spared in the lower lung zone

- Small airway

1) Ill-defined, centrilobular nodules, GGO        

2) Mosaic attenuation, three-density

pattern, and/or air trapping 

- Variant lung fibrosis

1) UIP pattern

2) Extensive GGOs c subtle fibrosis

- Distribution (Variant)

1) Axial: Peribronchovascular, subpleural

2) Craniocaudal: Upper lung zones

- Small airway

1) Ill-defined, centrilobular nodules and/or 

GGOs

2) Three-density pattern, air trapping 

1) UIP pattern

2) Probable UIP

3) Indeterminate UIP pattern

4) Fibrotic NSIP pattern

5) Organizing pneumonia-like pattern

6) Truly indeterminate HRCT pattern

HRCT Pattern of HP



HRCT Pattern of HP



Histopathologic Criteria (Nonfibrotic HP)

Raghu G et al. Am J Respir Crit Care Med. 2020; 202(3)



Histopathologic Criteria (Fibrotic HP)

Raghu G et al. Am J Respir Crit Care Med. 2020; 202(3)



Histopathologic Criteria (Nonfibrotic HP)
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Diagnosis of HP (Combination of Evaluation)

Raghu G et al. Am J Respir Crit Care Med. 2020; 202(3)



Diagnosis of HP (MDD)

Raghu G et al. Am J Respir Crit Care Med. 2020; 202(3)

Clinical history and/or
IgG tests (potential Ag)
Inhalation challenge test (if possible)

TBLB is suggested for potential
nonfibrotic HP

SLB is infrequently considered in 
nonfibrotic HP



Summary of Recommendations for Tests

Non-fibrotic HP Fibrotic HP

Questionnaire

No recommendations for or against

(Thorough history for potential 

exposures and sources)

No recommendations for or against

(Thorough history for potential 

exposures and sources)

Serum IgG testing
Suggestion 

(very low confidence)

Suggestion

(very low confidence)

BAL Lymphocyte

analysis

Recommendation

(very low confidence)

Suggestion

(very low confidence)

TBLB
Suggestion

(very low confidence)
No recommendations for or against

TBLC No recommendations for or against
Suggestion

(very low confidence)

SLB

Suggestion, only when all other 

diagnostic testing has not yielded Dx

(very low confidence)

Suggestion, only when all other 

diagnostic testing has not yielded Dx

(very low confidence)

Raghu G et al. Am J Respir Crit Care Med. 2020; 202(3)



Summary (I)

Diagnosis of ILD

• Transbronchial cryobiosy in diagnosis of ILD

Treatment options

• Inhaled Treprostinil in PH due to ILD

• Tocilizumab in SSc-ILD

Progressive fibrosing ILD (PF-ILD)

• Chronic fibrosing ILD with progressive phenotype (IPF, HP, fibrotic 

NSIP, CTD-ILD etc.)

• Similar clinical course and prognosis with IPF



Summary (II)

Interstitial lung abnormality (ILA)

• Definition and classification of ILA

• Increased risk of lung cancer and lung cancer mortality

Hypersensitivity pneumonitis (HP)

• New classification (non-fibrotic vs. fibrotic)

• MDD based on exposure and patterns of HRCT and pathology


