Hot Issues in Respiratory Medicine

Interstitial Lung Abnormalities
(ILA)
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CASE : 82/M, admitted due to acute stroke at neurology dept.

Referred to pulmonology div. due to suspected ILD.

No respiratory symptom
No prior history of ILD
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Definition of Interstitial Lung Abnormalities (ILA)

ILA on CT scans are defined as nondependent changes affecting

more than 5% of any lung zone including any combination of

nondependent identified in participants with no prior history of ILD

= ground-glass or reticular abnormalities
= diffuse centrilobular nodularity

= nonemphysematous cysts

= honeycombing, or traction bronchiectasis.

Araki T. et al, AJRCCM 2016;194:1514-1522



Emergence of the concept of ILA

- background

= Familial IPFZ 2/ EHE §,_U(f9_ JIEE S SN0 S NEES o2

= General population= & E S| 2 HF IS EOM S5 cTE Aot At
subclinical ILD 2740| E5}A| ZH&HE

- COPDGene : smokers (HRCT)

- MESA-Lung study : participant without cardiovascular disease (cardiac CT)

- FHS (Framingham Heart Study)

= Lung cancer screening 20 A] ILA 22740] S5} A 2t&HE

Tracey JD et al, AJRCCM 2012;185:1147-53



Questions regarding ILA
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" Problems unsolved during the diagnosis of ILA
» Clinical characteristics of ILA

" Prevalence of ILA

= Natural history of ILA

" (Clinical relevance of ILA



Problems unsolved during the
diagnosis of ILA

€



Technical differences in obtaining and interpreting CT images

= Factors potentially affecting the diagnosis of ILA
= Different CT techniques : low dose, HRCT, prone view etc.
= Different performances of CT
= Different methods of reading CT imagines : reading algorithm,
number of readers, qualitative reading vs automated reading by Al

= Poor center-to-center and expert-to-expert reproducibility




The spectrum of radiologic abnormalities in ILA

ILA with RB-ILD

NORMAL
INDETERMINATE
CTc with aithar facal Aar ninilataral orniind_clacc attannatinn farg| or
defined as pulmonary parenchymal architectural distortion , of

diagnostic of fibrotic lung disease
Slide courtesy S Tomassetti “_A W|th f|brOS|S k




Different subtyping from different studies
- MILD (Multicentric Italian Lung Detection) Project

Chronic interstitial pneumonia (OCIP)-like pattern
(NSIP, DIP)

RB-like pattern Indeterminate pattern
Sverzellati N, G. et al, Eur Resp J. 2011;38:392-400



Different subtyping from different studies

- COPDGene study

(2]

Subpleural ILA

Mixed (centrilobular+subpleural) ILA Radiographic ILD

Washko G. et al, N Engl J Med 2011;364:897-906.



CT reviewed by 3 readers (2 radiologists and 1 pulmonary
physician) using a sequential reading method.

discrepancy between normal and ILA : 1%-5%
(58 in AGES-Reykjavik and 9 in The ECLIPSE).

‘ Rate of discrepancy among subtypes of ILA

C

NORMAL

ILA ILA with definite fibrosis

A,

gt 57% and 66% were concordant reads
R I | (1623/2836 in the AGES-Reykjavik cohort, and
& o 1240/1868 in the ECLIPSE cohort).

' T
95% and 98% of the discordant reads involved one

indeterminate read (1155/1213 in the AGES-Reykjavik and
617/628 in the ECLIPSE)

T
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I N D ETE R M I NATE Slide courtesy S Tomassetti, modified Putman RK, et al. JAMA 2016; 315:672-681



How to discriminate ILA from IPF ?

Where is the boundary?

ILA " ILA with definite fibrosis

Slide courtesy S Tomassetti, modified Putman RK, AJRCCM 2014



Summary : Problems unsolved during the diagnosis of ILA

= |[LA s not a disease, but a radiologic (CT) entity, so standardized

CT technique, diagnostic criteria and reporting system is required.
= Distinction of ILA from indeterminate cases may be challenging.

* The boundaries between ILA and fibrotic lung disease (particularly

IPF) are unclear.



Clinical Characteristics of ILA

- Respiratory symptoms
- Physiological

- Functional

- Histopathological

- Genetic and genomic

- Aging and ILA

- Smoking and ILA
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ILA and respiratory symptom

H Ith . f Table 1 Characteristics of normal and abnormal subjects clarified by low-dose CT scan and HRCT scan.
ea screenin g or (A) Normal subject (B) Abnormal subject P value
lung cancer (Nagano) (n = 2981) (n = 80) (A) vs. (B)
Age (years) 53.8 +10.3 61.7 £ 9.4 <0.0001
n %g E_=|I I'|:|-7:|| 310| ?:-Il A|- Sex, M/F 1738/1243 59/21 0.002
i Smoking history
A| 3 No. of subjects (%) 1531 (51.4) 56 (70.0) <0.0001
Current smokers (%) 969 (32.5) 36 (45.0) 0.014
= LDCTZE 1X} A} Pack-year 29.7 4 9.9 46.0 + 19.3 <0.0001
n Former smokers (%) 562 (18.9) 20 (25.0) 0.110
= |LDO|A -> HRCT A& Pack-year 20.5 + 12.5 43.7 + 25.9 <0.0001
Mossor coaaliarc (03 AAEQ _(AO 21\ 2420 00 faWalal]

ILAZ 2 No ILA=t 1} H|m5}0...

= L}O|7} B}, X}V BEA L, ever smoker H=0| =11, SAHT
O| BIQUL}

= Shortness of breath 24 H|=0| =L}




Impact of ILA on lung function (1)

- ILA and lung function in smokers (COPDGene)

[ = ZE :|LAE restrictive physiology2}l £310| QILC}

COPDGene Stu dy Median age 60 (52-67) 64 (56-72) <0.001
Median BMI 27 (24-31) 28 (25-33) 0.06
- 45-8l(<)yrs / 10pyrs Median pack-yr 40 (29-54) 44 (31-63) 0.01
sSmokKer
= Spirometry (C;)PD HEOD 2, e 561 (41) 63 (32) 0.02
= HRCT measured _ -
TLC / emphysema iz'r;/”;etr'c restriction, 414 (30) 81 (42) 0.002
= Compared R
with ILA to without ILA C;e::;ysema 4.1(1.3-12.4) 2.2 (0.7-6.0) <0.001
TLC (% pred) 107 (91-120) 95 (81-109) <0.001

Washko G. et al, N Engl J Med 2011;364:897-906.



Impact of ILA on lung function (2)

- ILA and lung function (DLCO)

[- 4= : TERT(+)0A ILA H|Z0] =% DLCOZ| #AE|0] 9,!91'2}]

A AtRest
ALL Subjects
5ol TERT= _TERT+
Subjects from Familial PF O Noncarrier
6 O . Asymptomatic Carrier
9)_, B (PF Carrier
. TE_RT(+) vs TERT (-) g 100} ,°
= Spirometry, lung = é
volume, DLCO, CPX = v
9 ®
= HRCT .l & i
| —..—
¥ * .
g XX

Leon D. et al, Chest 2011;140:753-763



ILA and exercise capacity

[- . ILA= 6% Z7|AHZ[(6MWD)2| 2|0] Q= ZHAQt AHEE|of AL ]
COPDGene Study 30)
ILAS 250mO|T ZE2 H|F : 19% EMWD ()
= 45-80yrs / 10pyrs smoker _—

« Excluding active lung ds other OR (95% CI) OR (95% Cl) CE (95% ClI)
than asthma, emphysema, y P Value P Value P Value
COPD = Mean 6MWD 0

= |LA:386 m —27)

24160 A 6MWTS A|&3}Of = IPF:373-392 m .

ILAZ I} H| ILA 22 H|m &t = Advanced IPF : 246-268 m ~1)

V.10 v.Ui o4

Doyle TJ et al, AJRCCM 2011,364:897-906.



ILA and histopathologic findings

Population

erstitial and

Familial pulm

Connective ti

rosis, UIP,

Smokers | erstitial

Postoperative

Doyle TJ et al, AJRCCM 2012;185:1147-53



Genetic association between ILA and clinical ILD (1)

Subclinical
ILD

PB MMP7 { <+
SP-A, D, KL-6 1

Serum CCCL 18 =«

Predict disease progression and mortality in IPF

Predictive value in IPF

TERT mutation

Increased subclinical ILD

One daughter of UIP patient:
same mutation and subclinical ILD

Doyle TJ et al, AJRCCM 2012;185:1147-53



Genetic association between ILA and clinical ILD (2)

- MUCS5B variant and ILA in FHS

| = The MUC5B promoter polymorphism= general
population0®lA] ILD2} HEHO| UALE

- J
Ad)usted Ratio with
Status of Interstitial No. of MUC5B Genotype Odds Ratio Covariates
Lung Abnormalities Patients (rs35705950) (95% Cl) P Value (95% Cl)ii P Value
G/G G/T T/T

no. of participants (%)

Absence of interstitial 1370 1113 (81) 247 (18) 10 (<1) 1.0 1.0
lung abnormalities

Presence of interstitial 177 115(65) 56(32)  6(3) 23 (1631) <0001 2.8 (2.0-3.9) <0.001
lung abnormalities
Definite fibrosis{ 47 26(55) 20(43) 1(2  30(18-50) <000l  63(3.1-127)  <0.001

Hunninghake GM. et al, NEJM 2013;368:2192-200.



ILA and Smoking
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Lederer DJ. et al, AJRCCM 2009;180:407-419



ILA and Aging

- asymptomatic volunteer over 75 vs under 55 years

Prevalence of CT Features in Older Group versus Younger Group

CT Feature Older Group (n = 40)* Younger Group (n = 16)* P Value { oo =
Reticular pattern 24 (60) 0(0) <.001" * F{;,u}e"; "Axia. ;m'nemm".segﬁon CT imagect
Cysts 10(29) 000 02* e L LI
Bronchial dilation 24 (60) 1(6) <.0017 ndidatvasanorsmolerand e 2ciy
Bronchial wall thickening 22 (55) 1(6) <.001" dwelerfor 76 years.
Ground glass opacity 0(0) 1(6) NS*
Interlobular septal thickening 7(18) 0(0) NS*
Centrilobular emphysema 2 (5) 0(0) NS*

ILA are frequently seen in asymptomatic elderly individuals and
may not necessarily represent clinically relevant.

X Teot
* Fisher exact test. * Median age 80.6 yot 4.2 and 39.4 yo + 7.5

Copley et al, Radiology 2009



Summary : Clinical Characteristics of ILA

= Subjects with ILA have

* more shortness of breath
* restrictive physiology and decreased gas exchange

* decreased exercise capacity

» |LA and IPF share genetic background especially MUC5B.

= Aging and smoking are associated with development of the ILA



Prevalence of ILA
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Prevalence of ILA

Health screening for - Rheumatoid
lung cancer (Nagano) Familial IP Study COPDGene Study arthritis
- S AGOl HA - FIPTIE W TAYS " 45-80yrs /10pyrs

smoker » J|H E220| ¢

= LDCTE 1X} A}
= |ILDO|A -> HRCT A&

recruit
HEMF, H7|s, HRCT,

BAL, TBLB, SLBx S A|&H

Excluding active lung ds
other than asthma,
emphysema, COPD
HRCT performed

3%

(80/ 3079)

(31/143)

ILA: 8%

194/2416

ILA: 33%
21/64

Tsushima K, et al. Resp Med. 2010; 104:1712-21,Rosas 10, et al. AJRCCM 2007;176:698-705, Washko G. et
al, N Engl J Med 2011;364:897-906, Gochuico BR, et al. Arch Intern Med. 2008;168:159-166




Prevalence of ILA in 4 prospective cohort study

Total : 11,691 participants

» 2633 from the FHS (Framingham Heart Study; 2008-2011), to identify risk factors
for cardiovascular d. in the general population.

» 5320 from the AGES-Reykjavik Study (Age Gene/Environment 2002-2006), longit
udinal birth cohort from Reykjavik Study.

= 2068 from the COPDGene Study (2007-2010), to identify risk factors for COPD (all
smokers, with and without COPD, any GOLD stage; participants with lung disease ot
her than asthma, emphysema or COPD were excluded).

»1670 from ECLIPSE (2005-2006), Evaluation of COPD Longitudinally to Identify
Predictive Surrogate Endpoints ( 2,180 COPD, GOLD II-1V and 500 controls smoker
s and non-smokers).

Putman RK, JAMA 2016



Prevalence of ILA in 4 studies

Framingham
Heart Study

N=2764

AGES-Reykjavik
Study

N=5764

COPDGene
Study

N=2508

ECLIPSE
Study

N=2164

Excluded (missing chest CT and/or mortality data)

ILA

v

7% (N=177)

v

7% (N=378)

v

v

95% (N=2633) | 92% (N=5320) | 782% (N=2068) |77% (N=1670)

7.5% (N=156) 9% (N=157)

Indeterminate
No ILA

41% (N=1086) 23% (N=1726)
52% (N=1370) 61% (N=1173)

36% (N=739) 59% (N=985)
56.5% (N=3216)  32% (N=528)

Adapted from Putman RK, JAMA 2016



Prevalence of definite fibrosis in 4 studies

Framingham AGES-Reykjavik COPDGene ECLIPSE
Heart Study Study Study Study
N=2633 N=5320 N=2068 N=1670

\ 4 \ 4 \ 4
A - (N 177) 7% (N=378) 7.5% (N=156) | 9% (N=157)
32 28

DEFINITE N 129
FIBROSIS
% vs ILA 25% 34% 21% 18%
% vs TOTAL 1.6% 2.4% 1.5% 1.6%

Adapted from Putman RK, JAMA 2016



Prevalence of ILA and IPF

Percent or Median/Means Where Appropriate and Noted
Research Subjects with ILA

Nagano,
Variable MESA*  Japan' COPDGene* MILDS FHS! NLST'  Patients with IPF*
Prevalence of ILA, % 2 3 8 4 7 10 0.01-0.04

ILA prevalence 2~10 %

Putman RK, et al. AIRCCM 2014,;189:770-778



Summary : ILA prevalence

= |LA are present in = 2 to 10% of research participants and 7% of the ge
neral population.

= Definite fibrosis is present in each cohort in = 2% of cases.

= There is a large discrepancy between the prevalence of ILA and the
prevalence of IPF and ILDs (= 0.002%-0.04% of the general population).

Lederer DJ etalAJRCCM 2009; WashkoGR et al NEJM 2011; Sverzellati N et al, ERJ 2011; Jin GY et Radiology. 2013; Tsushim
aK, Respir Med. 2010; HunninghakeGM,et al, NEJM 2013; PutmanRK et al, AJRCCM 2014



Natural history of ILA

- progression of ILD
- ILA and mortality

re




CT Follow-up study of ILA

- result from longitudinal studies (NLST)

NLST Trial Nonfibrotic Fibrotic ILA

= 55-74 yrs, 30PYRSs, GGO GGO with reticular abnormality
within15yrs after quitting Mosaic attenuation Pure reticular abnormality
= 890 participants random|y consolidation honeycombing

reselected from 1846
= Participants with ILA (86) at
baseline had 2-yr fu CT

Jin GY, et al. Radiology 2013;2:563-572



- result from longitudinal studies (NLST)

Demographic Data of Study Participants

Characteristics Overall No ILA Equivocal ILA LA PValue*
No. of participants 884 696 (78.7) 102 (11.5) 86 (9.7)
No. of men 524 (59.3) 401 (57.6) 61 (59.8) 62 (72.1) 011
Age (y)! 61.5 = 5.1 61.4 = 5.0 62.3 = 5.8 616 = 5.2 829
No. 55-59 years 37 (42.4) 297 (42.7) 43 (42.2) 35 (40.7)

ILAT 2 No ILAT 1} H| 6} 0 -

SEXF7F B QXD current smoker H|=0| U1, SHZFO| BEQFC
\_ J

Jin GY, et al. Radiology 2013;2:563-572




- result from longitudinal studies (NLST)

= Nonfibrotic ILAZ| 2F50%= 28
» LA = fibrotic pattern 2960{| A 2l
. Fibrotic ILAZ= S HE|X] %2 2 1/30| X = TIHALCE, Y,

Jin GY, et al. Radiology 2013;2:563-572




CT Follow-up study of ILA

- result from 6 yrs of longitudinal studies (FHS)

Baseline _ 0 Definite fibrosis :
1,867 CTs LA 53 (3%) 5 (9%)

ILA at least one time: 53 + 102 = 155

~6yrs FU
102 cases of ILA
in FU CTs
FU _ 0 _
1,867 CTs ILA: 32 (60%) ILA: 95 (new cases) Stable : 7
Progress Stable No ILA: 21/53 Initially
23/53 (43%) (9/53) (40%) misclassified cases

Definite fibrosis :
21/23 (91%0)

Araki et al. AJRCCM 2016;194:1512-22



CT Follow-up study of ILA

- result from 6 yrs of longitudinal studies (FHS)

[ 21% (32) definitely} { 559%0 (86) probably }

progressed progressed
N\ Va 4 p
progressed 118
155 with ILA VS
stable or improved 37
/ \ /
159%0 (24) stayed
3% (4) definitely [ Same ] 6% (9) probably
Improved Improved

Araki et al. AJRCCM 2016;194:1512-22



ILA progression in FHS :

Increasing age and increasing copies of the MUC5B promoter poly
morphism were associated with ILA progression

NolLA ILA without Progression ILA with Progression P Values
(1=660;35%) (1)  (n=37;2%) (2) (n=1186%) @)  AI' 1vs. 2 1vs. 3 2vs. 3

Age, yr 49 +10 58 + 11 65+ 11 <0.0001 <0.0001 <0.0001 <0.0001
Sex, female, n (%) 296 (45) 20 (54) 53 (45) 0.6 0.3 096 03
Race, white, n (%) 660 (100) 37 (100) 118 (100) — — — —
Body mass index 28+6 30£6 28+5 0.01 0.006 091 0.005
Pack-years smoking 16+ 16 26 +19 24 + 21 <0.0001 0.003 0.0001 0.7
Current smokers, n (%)’ 48 (7) 9 (25) 6 (5) 0.004 0001 02 0.07
Former smokers, n (%) 263 (40) 14 (39) 61 (52)
Never smokers, n (%) 349 (63) 13 (36) 51 (43)
MUC5B genotype, n (%)

G/G 529 (80) 217 (73) 78 (66) 0.0003 05  <0.0001 0.1

GIT 125 (19) 10 (27) 36 (31)

T 6(1) 0 4)

Araki et al. AJRCCM 2016;194:1512-22



ILA progression was associated with a greater FVC decline

LA with Progression Compared with No ILA

Unadjusted Adjusted Unadjusted Adjusted
Analysis ~ PValue  Analysis' PValue  Analysis  PValue  Analysis' P Value

FEV, decline, mlfyr 13+4 0.005 14+5 0.005 9+9 03 +
FVC decline, mliyr 29+5 <00001  20£6 0.0005 22 +11 0.04
FEV,/FVC, change, %  -02+007 0004 -006+007 04 -01+0.1 03 -008+016 06

FVVC mean decrease per year:.
e 35ml(SD 44 ml) participants without ILA
e 40 ml (SD 44 ml) ILA without progression

o 64 ml(SD 51 ml) ILA with progression

Araki et al. AJRCCM 2016;194:1512-22



Are ILA associated in increased rate of mortality ?

4 )
— A
= 48] A A2 EO| M ILAEXHL} all-cause
R n (=1 [=)
mortalityS7t2te| 2HdS Hyeh
\§ J
FHS AGES-Reykjavik COPDGene ECLIPSE
(N = 2633) (N =5320) (N = 2068) (N =1670)
Median follow-up time, (IQR), y 4.0 8.9 6.5 2.9
(3.3t04.6) (6.7 t0 9.9) (6.2t0 6.7) (2.9 t0 2.9)
Mortality, No. (%)
No ILA 12 (1) 1065 (33) 133 (11) 27 (5)
ILA 12 (7) 210 (56) 25 (16) 18 (11)
Mortality difference % (95% Cl) 6 23 5 6
(2 to 10) (18 to 28) (-1to 11) (1to11)

Putman RK, et al. JAMA 2016; 315:672-681



ILA progression is associated with an increase in the risk of death

(hazard ratio, 3.9; 95% Cl 1.3-10.9; P = 0.01)

100 —|-|

Survival (%)
©
o

Death 1% (5 out of 660)

Death 3% (1 out of 37)

Death 8% (10 out of 118)

—— No ILA
ILA Without Progression
— ILA With Progression

(MDCT-2)

3 4 5

Years

Araki et al. AJRCCM 2016;194:1512-22



Comparison of mortality between ILA and no ILA

= L}O|, g, 21F, BMI, SEE, SHYE], COPD GOLD stages 278

COPDGene Study ECLIPSE Study
20+ 20+
HR (95% Cl),
HR (95%Cl), 18 (1.1-2.8); P=.01 1.4 (1.1-2.0):
LA P=.02
15- 154
X X ILA
oy Fary
= 10- = 107
§ No ILA %
5 5-
No [LA
O T T T T T T 1 O T 1
0 1 2 3 4 5 6 7 0 1 2 3
Years Years
“atrisk No. at risk
LA 156 153 149 142 138 135 131 LA 156 151 145
loILA 1173 1163 1146 1125 1104 1079 1062 No[LA 528 525 505

Putman RK, et al. JAMA 2016; 315:672-681



ILA and Increased rate of respiratory death

- AGES-Reykyavik Study

No. (%)?
ILA Indeterminate No ILA
No. of participants 378 1726 3216
Deaths
Total 115 (100) 382 (100) 468 (100)
Cardiovascular® 48 (42) 161 (42) 204 (44)
Cancer€ 29 (25) 111 (29) 151 (32)
Respiratory® 15 (13) 22 (6) 20 (4)
Pulmonary fibrosis 7 1 0
Other 8 21 20
Other® 23 (20) 88 (23) 93 (20)

After adjusting for age, sex, race, BMI, pack-years of smoking, current smoking status,
ILA had a higher OR of death from a respiratory cause (OR, 2.4 [95% ClI, 1.7-3.4];

P <.001) compared with No-ILA. Results were similar when comparing participants
with ILA with those indeterminate.

Putman RK, et al. JAMA 2016; 315|672-681




ILA and lung cancer incidence / mortality

- NLST, 25,041 LDCT arm participant, 6.6 yrs FU

0.025 A ILAvsno ILA 2.4% vs 1.5%
Incidence rate ratio : 1.6

0.020 -
0.015 -
0.010 -

0.005 H

Cumulative Incidence of
Lung Cancer

Lung Cancer Deaths,
No. (%) P Value Lung Cancer Deaths per 100,000 Person-Years (95% (I) Unadjusted HR (95% CI)
ILA 68 (1.3) < .01 217 (171-275) 1.82 (1.37-2.42)
No ILA 151 (0.8) 120 (103-141) Reference

Brown SW, et al. Chest 2019;156:1195-203



Summary : natural history of ILA

Some of ILA, especially fibrotic pattern progressed even to definite fibro
sis and/or UIP.

Increasing age and MUC5B were associated with the progression of ILD.
Subjects with ILD progression showed greater F\VVC decline.

ILA showed increased rate of mortality and death from respiratory caus

ES.

ILA showed higher incidence of lung cancer and death from lung cancer



Clinical relevance of ILA

- LA and IPF
- Goals and action items of ILA



Similarities between ILA and IPF

[ Restrictive
physiology
(FVC, TLC) J " In some cases, A
h D
exchange an early stage of
/ pulmonary fibrosis )

Advanced age JExercise
& smoking

Some progressed

radlologlcally & o
physiologically Various histology

including UIP
Related to MUCSB

mcreased mortality




Comparison between ILA and IPF

Percent or Median/Means Where Appropriate and Noted
Research Subjects with ILA

Nagano,

Variable MESA* Japan' COPDGene* MILD® FHS!!' NLSTT Patients with IPF**
Prevalence of ILA, % Radiologic Resolution 0.01-0.04
Radio!ogic featurles, % abnormalities }O

getlculc?r Irna\rklngs Minimally I
round glass . . ona
Centrilobular nodules progresswelmlld,
pulmonary fibrosis ™\
. (T
IPF: much low 2| oeior ore symptoms
- ‘= | Symptomsi............. . NG ... - -
and radiol &|™" X ic testing
\_ o : J
=X, » 70 ® | Diagnosis|_ __ __ ____ ___ . _QUPEh:a-%n_oge_d_l_PE___ i
History of smoking, current or ELQ ﬁ‘? 60-72
former, % 4
Respiratory symptoms, % b Non-IPFIIPso
Chronic cough, yes P 73-86
Chronic shortness of breath, ye: 2 t in most patients
Physical examination findings Qv o IPF
Fine crackles, % t in most patients
Pulmonary physiologic testing
U oA 5 et Cent T — %
otal lung capacity % predicte -
Diffusion capacity of carbon 50 60 70 > 80 46-61
monoxide, % predicted Age
6-min walk distance, m 373-392
Radiologic progression, %, follow- i
Improvement POtentIaI OUtcome Of ILA adian survival of IPF
Unchanged 40, 4 yr /5,3 yr ar, 2 yr patients is 3 yr
Overall progression — 46, 4 yr — 25, 3 yr — 20, 2 yr

Progression to UIP pattern — 5 4 vyr — 8, 3 yr — — —




Why is the ILA interested more than before?

- background

B Change in FVC LI
o-\ Outcome Subgroup Standardised Treatment effect Interaction
treatment effect# p-value p-value*
_ 1004 e
E
g -200
E — FVC <80% - <0.0001 039649
T - FVC 280% —— <0.0001 T
S FVC —
GAP stage II-II —— <0.0001 08152
ST T | GAPstage| & <0.0001 I
| I I | 5I2
-1.0 -0.5 0.0 0.5 1.0
< >
Favours placebo Favours pirfenidone

Antifibrotics (pirfenidone, nintedanib) slowed the rate of FVC

decline in IPF patients.

Richeldi L, et al. N Engl J Med 2013;368:2192-200, King TE, et al. N Engl J Med 2014; 370:2083-92, ERJ 2016;48:843
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Suggested algorithm of ILA diagnosis and follow-up

Clinically Suspected Interstitial Lung Disease (ILD)

Incidentally Noted Interstitial Lung Abnormalities (ILA)

1. Dedicated High Resolution Chest CT (HRCT)
2. Smoking Prevention and Cessation
3. Consider Alternate Etiologies

ILDon HRCT <

> ILA on HRCT

|

Report of Symptoms?

{Cough or Dyspnea)

—> No

|

1. Physiologic Impairments on Full PFTs?

(Spirometery, Lung Volumes, DLCO)
2.Evidence of Connective Tissue Disease
or Family History of ILD?
Reevaluate in 1 Year with Full PFTs Yy
es <
and Screening for Symptoms
Respiratory Symptoms Progressive Physiologic Impairments Stable or No Physiologic Impairments
v v
Progressive Changes on HRCT Scan HRCT Scan Unchanged

Doyle TJ et al, AJRCCM 2012;185:1147-53



Goals and Action items in ILA

GOALS

To develop radiological standards
on reporting ILA

To develop consensus statements
when an imaging abnormality
constitutes a disease

To develop effective screening
programs in high-risk groups

To conduct secondary prevention
trial in patients with early stage of
pulmonary fibrosis

Action items

Studies needed to identify specific radiological patterns
help predict adverse outcomes in ILA

Evidence based consensus guidelines and position
statements

Studies actively participating in screening efforts

Early discussions should be undertaken to consider how
to define reasonable endpoints and how to appropriately
power trials in those with early stages of pulmonary
fibrosis

Hunninghake GM, et al. Thorax 2019; 74:506-511




Summary and Conclusion




Summary

= A2 [LASS fibrotic patterng £0|= 4% A =0 =10, TS ZF mortality §
5| 257|220 2|t mortality 57+ & QICt.

= |PF2} risk factors, symptom, physiology, functional, genetic, natural history and
prognosis Ol Al SAIE S 7KLt XIO|” = EOICEH ILAS Y& 3K} A= clinical ILD2)]

early or mild form O|2f & == QIC}



Conclusions

For ILA Dx
Predict progression
Predict prognosis

To define more precisely
the natural history of ILA

= \Whom to and how to screen ?
= Whom to follow?

How to follow

= \Whom to treat ?

Development of BIOMARKER
(blood, radiologic, genetic, etc.)

Longer and larger LONGITUDINAL
Studies

3

Establishment of clinical practice
guideline for physicians
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