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Guideline



2011 vs. 2018 Guideline

HR CT

2011 UIP Possible UIP Inconsistent UIP

2018 UIP Probable UIP Indeterminate for UIP Alternative Dx

Histopathology

2011 UIP Probable UIP Possible UIP Not UIP

2018 UIP Probable UIP Indeterminate for UIP Alternative Dx



Diagnosis of IPF-1 (HR CT patterns)

UIP

• Subpleural and basal predominant

; distribution is often heterogeneous

• Honeycombing c/s 

peripheral traction bronchi(ol)ectasis

Probable UIP

• Subpleural and basal predominant

; distribution is often heterogeneous

• Reticular pattern c 

peripheral traction bronchi(ol)ectasis

• May have mild GGO

Indeterminate for UIP

• Subpleural and basal predominant

• Subtle reticulation; may have mild

GGO or distortion (“early UIP pattern)

CT features and/or distribution of 

lung fibrosis that do not suggest any

specific etiology(“truly indeterminate”)
Am J Respir Crit Care Med  2018;198: e44-e68

Alternative Dx

• cysts, marked mosaic attenuation, 

GGO, (micro)nodules, consolidation

• peribronchovascular, perilymphatic, 

upper or midd-lung distribution

•Pleural plaques, dilated esophagus, 

extensive LAP, pleural effusion…



Diagnosis of IPF-2 (Histopathologic patterns)

UIP

•Dense fibrosis c architectural distortion, 

(i.e., destructive scarring /  honeycombing )

• Predominant subpleural/paraseptal

distribution of fibrosis

• Patchy involvement of

lung parenchyma by fibrosis

• Fibroblast foci

• Absence of feature to suggest an 

alternative Dx

Probable UIP

• Some histologic features from UIP are 

present but an extent that precludes a 

definite Dx of UIP/IPF 

AND

• Absence of feature to suggest an 

alternative Dx

OR

• Honeycombing only

Indeterminate for UIP

• Fibrosis c/s architectural distortion c 

features favoring either a pattern other 

than UIP or  features favoring UIP

• Some histologic features from UIP, but 

c other feature suggesting an 

alternative Dx Am J Respir Crit Care Med  2018;198: e44-e68

Alternative Dx

• Features of other IIPs

(e.g., absence of fibroblast foci or loose fibrosis) 

• Histologic findings indicative of other 

dz (e.g., HP, Langerhans cell histiocytosis, 

sarcoidosis, LAM) 



Diagnosis of IPF-3

◼ For adult pts c newly detected ILD of apparently unknown 

cause who are clinically suspected of having IPF

- Recommend taking a detailed Hx of both medication and 

environmental exposure (at home, work…)

- Recommend serological testing to exclude CTD ILD

◼ For pts c newly detected ILD of apparently unknown cause who 

are clinically suspected of having IPF and have an HR CT 

pattern of probable UIP, indeterminate for UIP or an 

alternative Dx

- Suggest cellular analysis of BAL/ SLB 

( conditional recommendation, very low quality of evidence)

- Made no recommendation for or against TBLB/cryoBx

Am J Respir Crit Care Med  2018;198: e44-e68



Diagnosis of IPF-4

◼ For pts c newly detected ILD of apparently unknown cause who 

are clinically suspected of having IPF and have an HR CT 

pattern of UIP

- Suggest NOT performing  BAL 

( conditional recommendation, very low quality of evidence)

- Recommend NOT performing SLB, TBLBx/cryoBx
( strong recommendation, very low quality of evidence)

▪ For pts c newly detected ILD of apparently unknown cause who 

are clinically suspected of having IPF

- Suggest MDD for diagnostic decision-making

( conditional recommendation, very low quality of evidence)

- Recommend NOT measuring serum markers (MMP-7, SPD, CCL-18, KL6)

for distinguishing IPF from other ILD 
(strong recommendation, very low quality of evidence)

Am J Respir Crit Care Med  2018;198: e44-e68



Diagnosis of IPF-5

Suspected IPF 

Potential causes/associated condition?

HR CT

Surgical Lung 

Bx

MDD

MDD

Probable UIP, Indeterminate,

Alternative Dx

Not IPF

Yes

IPF

UIP

No

BAL

Specific Dx?

Yes

No

Alternate Dx

Am J Respir Crit Care Med  2018;198: e44-e68



Diagnosis of IPF-6

Am J Respir Crit Care Med  2018;198: e44-e68

1) moderate to severe traction bronchiectasis in man >50 ( women >60 )yr

2) Extensive(>30%) reticulation on CT + age>70 yr

3) Increased neutrophil/absence of lymphocytosis in BAL

4) IPF  (After MDD)



Tx for IPF



Nintedanib± Pirfenidonein in IPF

◼ 23 centers, 2015.10~2017.1

◼ 12wk, open label, RCT

◼ IPF: ≥40 yr, FVC ≥50% 

Am J Respir Crit Care Med  2018;198: e44-e68

N=53 → 34

N=51 → 42

Treatment -1                     



Nintedanib± Pirfenidonein in IPF

◼ Primary outcome

: % of pts c GI AE during 12wk

(37/53(=69.8%) in combination vs. 27/51 (=52.9%) in mono)

◼ Secondary outcome

1) plasma concentration of nintedanib, pirfenidone

( similar between 2 groups)

2) safety (time to GI AE, LFT, V/S, EKG)

◼ Tx c nintedanib + pirfenidone for 12 wk had a manageable 

safety and tolerability.

Am J Respir Crit Care Med  2018;198: e44-e68

Treatment -1                     

-13.3ml

-40.9ml



Safety of Pirfenidone+Nintedanib in IPF

◼ 36 centers, 2016.1~2016.11

◼ 24 wk, single arm, open label, phase IV

◼ IPF: 40-80 yr, FVC ≥50%, DLCO ≥ 30%, 

pirfenidone ≥16 wk c a stable dose (of 1602-2403mg/d) ≥ 28 days

◼ Primary outcome

: proportion of complete combination at stable dose     

(69/89=78%)

Eur Respir J  2018;52:1800230

Add Nintedanib

Pirfenidone + Nintedanib for 24 wkPirfenidone ≥ 16wk  & stable dose≥ 28 d 

N=89 N=73/69

Treatment -2                     



Safety of Pirfenidone+Nintedanib in IPF

◼ Secondary outcome

1) proportion of pt c premature discontinuation d/t TEAE

(13/89)

2) total pt days of combination Tx

(13,304 days, expected days=14,952days)

3) total duration in days of combination (21.4 wk)

4) frequency (99%, total 670 TEAE) 

& timing of TEAE (anytime)

◼ Combined use of pirfenidone+nintedanib for 24 wk was 

tolerated.

It was associated with similar types of TEAEs with Tx alone.
Eur Respir J  2018;52:1800230

Treatment -2                     



Nintedanib ± Sildenafil in IPF

◼ 13 countries, 2016.7~2017.9 

◼ 24 wk, RCT

◼ IPF:≥ 40yr, DLCO ≤ 35%, Dx ≤ 6 yr

◼ Primary outcome: ∆ SGRQ at 12 wk

Secondary outcome: ∆ SGRQ at 24 wk, ∆ dyspnea, ∆ EQ-5D

% pt c SAE

N Engl J Med 2018;379:1722-1731

Treatment -3                     

Randomly 

assigned

(n=273)

Nintedanib (150 mg bid) + Sildenafil (20mg tid) for 24wk 

(n=138 → 105 completed)

Nintedanib (150 mg bid) for 24wk

(n=136 → 103 completed)



Nintedanib ± Sildenafil in IPF

◼ ∆FVC: -20.4 ml (Nintedanib+Sildenafil) vs. -66.7ml (Nintedanib) at 24wk

◼ Nintedanib + Sildenafil did not provide a significant benefit.

◼ No new safety signals were identified

N Engl J Med 2018;379:1722-1731

Treatment -3                     



Omeprazole in IPF

◼ Single center(UK), Double blind, RCT 

2014.3-2016. 8

◼ IPF: 40-85yr, FVC<90%, DLCO < 90%

◼ Primary objectives: to assess feasibility & acceptability of 

trial procedures

◼ Primary clinical outcome: cough frequency 

◼ Secondary outcome: pt-reported Sx (cough, reflux)

Functional status (PFT, 6MWD)
Thorax 2019;74:346-353

Treatment -4                     

Randomly 

assigned

(n=45)

Omeprazole for 3 months (n=23 → 20 completed)

placebo for 3 months (n=22 → 20 completed)

Assessed for 

eligibility

(n= 280)



Omeprazole in IPF

◼ Cough was reduced in the omeprazole group, but not 

statistically significant.

◼ No changes were seen in pt-reported cough or reflux 

questionnaires.

◼ Well tolerated, but a small excess of lower respiratory tract 

infection and a small fall in FVC & FEV1

Thorax 2019;74:346-353

Treatment -4                     



Laparoscopic anti-reflux OP in IPF

◼ 6 centers(USA), phase 2, unblined RCT 

2014.6-2016. 9

◼ IPF: FVC ≥ 50%, FEV1/FVC≥ 0.65, 6MWD ≥ 50m, PaO2≥ 60mmHg

BMI<35, no Hx of acute respiratory illness within 12 wk,

abnormal acid GER (DeMeester score of ≥ 14.7)

◼ Primary outcome: ∆FVC (48wk)

◼ Secondary outcome: AE, non-elective hospitalization, death

∆ cough & dyspnea severity, QoL..

Lancet Respir Med 2018;6: 707-714

Treatment -5                     

Randomly 

assigned

(n=58)

OP (n= 29)

Non-OP (n=29)



Laparoscopic anti-reflux OP in IPF

◼ Less common in AE, non-elective hospitalization, death.

No differences in  ∆ cough & dyspnea severity, QoL, 6MWD,    

reflux Sx severity.

◼ Adverse event: dysphagia, abdominal distension

◼ Laparoscopic anti-reflux OP was generally safe, well tolerated.

Lancet Respir Med 2018;6: 707-714

Treatment -5                     



Pentraxin 2 in IPF

◼ 7 counties, 18 centers, phase 2, RCT 

2015.8-2017. 5

◼ IPF: 40-80 ys,  50%≤ FVC ≤ 95%, FEV1/FVC> 0.7, 

25% ≤ DLCO ≤ 90%, 6MWD ≥ 150m

◼ Pentraxin 2: known as serum amyloid P

inhibits monocyte differentiation into fibrocytes &

proinflammatory MΦ and production of TGF-ß1

◼ Primary outcome: least squares mean ∆ FVC (28wk)

◼ Secondary outcome: ∆ mean lung volume (total, normal, ILA)

Δ 6MWD JAMA 2018; 319: 2299-2307

Treatment -6                     

Randomly 

assigned

(n=117)

Pentraxin IV 10mg/kg q 4 wk (n= 77)

Placebo (n=39)



Pentraxin 2 in IPF

◼ No significant differences in lung volume

Better Δ6MWD  (-0.5m vs -31.8m)

◼ AE : cough(18% vs 5%), fatigue(17% vs 10%), nasopharyngitis (16% vs 23%)

◼ Pentraxin 2 resulted in a slower decline in lung function
JAMA 2018; 319: 2299-2307

Treatment -6                     

Difference = 2.3

Difference = 2.0

Difference = 2.6



GLPG1690, autotaxin inhibitor in IPF

◼ 17 centers, phase 2, RCT 

2016.3-2017. 5

◼ IPF: ≥ 40 ys, without pirfenidone/nintedanib

FVC ≥ 50 %, DLCO ≥ 30%,   FEV1/FVC ≥  0.7

◼ Autotaxin: enzyme responsible for extracellular LPA production

significantly up-regulated in IPF    

◼ Primary outcome: safety, tolerability, pharmacokinetic/dynamic

◼ Secondary outcome: lung function, biomarkers, QoL
Lancet Respir Med 2018; 6: 627-635

Treatment -7                     

Randomly 

assigned

(n=23)

GLPG1690  600mg/d  for 12 wk (n= 17→15)

Placebo for 12 wk (n= 6 →5)



GLPG1690, autotaxin inhibitor in IPF

◼ TEAE: similar between 2 groups, mild to moderate

Pharmacokinetic/dynamic profiles in IPF were similar 

to those in healthy control.        

◼ GLPG1690 was well tolerated over 12 wk, showing a similar 

safety profile to placebo.  

Lancet Respir Med 2018; 6: 627-635

Treatment -7                     



BMS-986020, LPA antagonist in IPF

◼ 52 centers, phase 2, RCT 

2013.4 - 2016. 2

◼ IPF: 40-90 ys, 45%≤ FVC ≤ 95%, FEV1/FVC ≥  0.8, 

30% ≤ DLCO ≤ 80%, 6MWD ≥ 150m

◼ BMS-986020: high-affinity small-molecule antagonist of LPA1

◼ Primary outcome: ∆FVC (26wk)

◼ Secondary outcome: safety, tolerability, Δ 6MWD & dyspnea

QLF(quantitative lung fibrosis)(HRCT)
Chest 2018; 154: 1061-1069

Treatment -8                     

Randomization

(n=143)

BMS-986020 600mg qd for 26wk (n=48 →37)

BMS-986020 600mg bid for 26wk (n=48→37)

Placebo for 26wk(n=47→34) 



BMS-986020, LPA antagonist in IPF

◼ BMS-986020 600mg bid for 26 wk vs. placebo significantly slowed 

the rate of FVC decline.

◼ No differences in QLF, dyspnea, DLCO.

◼ SAE – cholecystitis (3 in BMS-986020) 

→ led to study termination

◼ BMS-986020 was associated with elevations in hepatic enzymes.

Chest 2018; 154: 1061-1069

Treatment -8                     



SAR156597 in IPF

◼ 18 countries, phase 2, RCT 

2015.5-2017. 8

◼ IPF: ≥ 40 ys, Dx≤ 5yr

FVC ≥ 40 %, DLCO ≥ 30%,   FEV1/FVC ≥  0.7

◼ SAR156597: IgG4 to IL4/13

◼ Primary outcome: ∆FVC (52wk)

◼ Secondary outcome: dz progression, all-cause mortality

Eur Respir J 2018; 52: 1801130

Treatment -9                     

Randomization

(n=325)

SAR156597 200mg Q2W for 52wk (n=108→86)

SAR156597 200mg QW for 52wk (n=108 →79)

Placebo for 52wk(n=109→88) 



SAR156597 in IPF

◼ SAR156597 failed to demonstrate the benefit.

◼ Incidence of TEAE was similar across Treatment arms.

Eur Respir J 2018; 52: 1801130

Treatment -9                     

Disease progressionAbsolute Δ FVC



◼ 2010.6~2011.9, 14 pts

◼ 1 center (Greece) , non-randomized, phase Ib

◼ IPF: 18-75 yr, FVC> 50% &  DLCO > 35%

◼ Primary outcome:  safety & toxicity during 12 months

(infection, allergic rex, AE, ectopic tissue formation)

Secondary outcome: 6MWT, dyspnea, QoL(SGRQ), PFT

◼ No allergic rex, AE, infection, hospitalization, ectopic formation

No improvement in 6MWD, FVC, DLCO, dyspnea 

Improvement in QoL (SGRQ) (p=0.02) J  Transl Med 2013;11:171

Stem cell therapy in IPF

14 pt 

enrollment 

Liposuction 

→ isolation & activation 

of ASC

Endobronchial infusion

3 x monthly 

(1.5x 10 6 cells/ kg)

Treatment -10                     



◼ Followed up until the time of death

◼ Median overall progression free survival : 26 months

(progression: FVC decline ≥ 10%, DLCO reduction ≥15%, or death)

Median overall survival : 32 months

Survival rate: 2 yrs (100%), 3 yrs (43%), 4 yrs (35%), 5 yrs (14%)

Death d/t dz. progression (12/14 pt, 85.7%)

No tumor development

Clin Respir J 2018;2084-2089

Stem cell therapy in IPF

Treatment -10                     



Pulmonary rehabilitation in ILD

◼ RCT (Belgium), 2009.3-2011.9

60 ILD (14  IPF) 

6 month-PR course (3 /wk for 3 mo → 2 /wk for 3m)  vs. usual care

Primary outcome : functional exercise capacity (6MWD)

Respiratory Research 2018;19:182

Treatment -11                     



Summary

◼ New guideline for IPF refined the pattern of UIP, probable UIP, 

indeterminate for UIP, and alternate diagnosis.

For pt with probable UIP, indeterminate for UIP, and alternate     

diagnosis on HR CT, conditional recommendations were made 

for performing BAL and SLB.

For pt with UIP on HR CT, strong recommendation was made

against performing SLB, TBLBx and TBLCryoBx.

Additional recommendation include MDD.

◼ There have been a number of important developments 

including combination therapy or new drugs in IPF.


