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Interstitial Lung Diseases

' . » v '
idiopathic interstitial _ hypersensitivity
pneumonias (lIPs) autoimmunelLDs | | oreumonitis (HP) granulomatosis otheriLDs
idiopathic pulmaonary 3
- ersta e e sarcoidosis ymphangioleiomyomatosis (LAM) 4
preumaoniawith | |
T T autoimmune features dsg-associated LD 4
3 (IPAF ) rheumalaid anhrilis pulmanary Langemans I
ﬂﬂﬁmrugﬁmlﬂ [™ LD (RAALD) cedl histiocytoss (LCH)
ANCA vascullis - | | other exposure-associaled ILD |4
bed ILD
resgiratory Bronchiolitis- il M uﬁmﬁu ather granuiomatosis ILDs
mnierstitial lung disease TS G O : :
Ecsmophib lung diseases ol
o o g comecs
desquamative inferstitial i P [ tssuedisease LD [
pnemm other rare ILDs -
idiopathic 5 5y
— pleuroparenc hymal ™ Eﬁgmnﬁ_?ﬂ o
cryplogenic onganising fbroelastosis .
pReumania
|  Systemic lupus
—  LUnclassifable 1Ps enythematosus LD
acute inersbtial
M L ather connecyve
tissue disease ILDs ;
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- Bilateral inspiratory fine crackles

ILD: HRCT, PFT

European Respiratory Review 2018 27: 180076,




PRE-RX

>pirometry  (grpes) PRED BEST %PRED
FVC ers 3.14 2.23 i |
FEWV1 Liters 2.66 1.84 65
FEV1IFVC % 81 82
FEV3 Liters 2.15
FEVE Liters
FEF25-T5% Lisec 2.70 1.96 3
PEF Lisac .65 4,07 s
FIVE Liters 3.01 0.20 T
Pl max cmH20 ik
PE max cmHZ0 142

ung volume
TLC Liters 4,57 4.11 90
ViC Liters 3.01 2,23 74
FRC PL Liters 2857 2.96 115
RY Liters 1.67 1.87 112
RVITLS b 36 46
IC Liters 1.88 1.15
ERV Liters 0.99 1.10

Flow

- Probable UIP




Patient suspected to have IPF ] 2 « >060 years, Sx+/-
!  Bibasilar inspiratory crackles
 Bilateral fibrosis

2018 [

ATS/ERS/JRS/ALAT

Potential causelassociated condition

\

Serological testing to
exclude (CTD)

—( uilP Chest HRCT pattern ]-::

k4

Mo

w \I
Yes
- |
Further evaluation

(including HRCT)

: CRP, ESR, ANA (by IF),

-

probable UIP,
indeterminate,
alternative diagnosis

D —
MDD ]
v
Surglca
e blops
[
- MDD

L

y

“IPF per Flgure B]

®BALF

L.

RF, anti—-CCP

Specific diagnosis

WBC 177

Neutrophil 21%

Lymph 11%

Macrophage 68%
N g

myositis panel

ves @Autoantibody

CRP <0.5
ESR 20
RF-

CP-

AT+
eumatologic consult
gative conversion, others -

Am J Respir Crit Cargivied 198, 5,
e44-e68, Sep 1, 2018



. Normal Adults (Nonsmokers)

BAL Differential Cell Counts

Alveolar macrophages

Lymphocytes (CD4+/CD8+ = 0.9-2.5)
Neutrophils

Eosinophils

Squamous epithelial*/ciliated columnar epithelial cells’

>85%
10-15%
=3%
=1%
=5%

II. Interstitial lung diseases

a. Disorders associated with increased percentage of specific BAL cell types

Lymphocytic cellular pattern

Eosinophilic cellular pattern

Neutrophilic cellular pattern

>15% lymphocytes
Sarcoidosis
Nonspecilic interstitial pneumonia (NSIP)
Hypersensitivity pneumonitis
Drug-induced pneumonitis
Collagen vascular diseases
Radiation pneumonitis
Cryptogenic organizing pneumonia (COP)
Lymphoproliferative disorders

>1% eosinophils
Eosinophilic pneumonias
Drug-induced pneumonitis
Bone marrow transplant
Asthma, bronchilis

>3% neutrophils

Collagen vascular diseases
Idiopathic pulmonary fibrosis
Aspiralion pneumonia

Infection: bacterial, fungal

Churg-Strauss syndrome Bronchitis
Allergic bronchopulmonary aspergillosis Asbeslosis
Bacterial, fungal, helminthic, Pneumocystis infection Acule respiratory distress syndrome7(ARDS)

Hodgkin's disease

Diffuse alveolar damage (DAD)



2018 [ Patient suspected to have IPF ] /2 e >60 years, SX+/-
ATS/ERS/JRS/ALAT l « Bibasilar inspiratory crackles
[ Potential cause/associated condition * Bllateral fIbI”OSIS
| e
No Yes Serological testing to
( Flurther‘ evaluation - eXdUde (CTD)
| Gincluding HACT) : CRP ESR, ANA (by IF),
L + N ) | RF, anti—-CCP,
4[ UIP Chest HRCT pattern }—: ° Specific diagnosis myositis pa nel
- ., : I L .
probable UIP, Yes
indeterminate,

alternative diagnosis

[ MDD ]

: Alternative
A diagnosis
Surglcal lung N

blopsy* J

Y

A

v

‘[IPF per Flgure a]

Am J Respir Crit Care #Med 198, 5,
e44-e68, Sep 1, 2018

Not IPF |




AMERICAN THORACIC
DOCUMENTS |

Idiopathic Pulmonary Fibrosis (an Update) and Progressive

Pulmonary Fibrosis in Adults
An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline

Am J Respir Crit Care Med Vol 205, Iss 9, pp e18-e47, May 1, 2022



Diagnostic algorithm for |p|:[ Patient suspected of having IPF j

Y

2018
ATS/ERS/J RS/ALAT [ Patient suspecied to have IPF

( Potential cause/associated condition j [Potential causelassociated wndmon]

4

N 0 Ye = No Yes

Further evaluation
(including HRCT)

i
Y No : . . 1LY No (o ]
( Confirmation of specific ~[UIP Chest HRCT pattern ]47L Specific diagnosis

-
sl ) Ldiagnosis (including with HRCT)|

probable UIP, Yes
indeterminate,
alternative diagnosis

UIP or Indeterminate for UIP or [ MDD }
probable UIP* alternate diagnosis i [ Alternative
L \ = diagnosis
BAL ( Surl;;::)c:;:rlimg )

MDD >

Yes

( MDD

—

Camey— s ) s

Y Y

( MDD )

Y /

( IPF j ( Alternative diagnosis

j 10
Am J Respir Crit Care Med Vol 205, Iss 9, pp e18-e47, May 1, 2022




HRCT Pattern

CT Findings Euwﬂilw of an Alternative

UIP Pattern Probable UIP Pattern  Indeterminate for UIP agnosls
Level of confidence  Confidant {=80%) Provisional high Provisional low Low 1o very low confidance {=50%)
far UIP histalogy oo nfidanw?TE—E%J confidence (51-69%)
Digtribution e Suboleural and besal predominant e« Subpleural and basal  « Diffuse distrioution » Peribronchovascular pradominant with subplaural
« Often heterogenaous [areas of pragaminant without subpleural sparing (considar N3IP)
narmal Iunﬁ intersoersed with fiorosis) « Cften heterogenacus pradominance » Perilymohatic distribution {consider sarcoidosis)
« Occasionally diffuse (areas of normal lung « Upper or mid lung [considar fiorotic HP,
« May ba asymmeatric inmrsrar:aad with CTL-ILD, and sarcoidosis)
reficulation and tracticn » Subplaural sparing (considar NSIP or smoking-
branchiectasis’ related |P)

branchiclectasis)

o Reficular pattarm with
traction bronchiectasis/
pranchicleciasis

e May have mild GGO
s Apsence of suoplaural
sparing

onsidar
- - ?‘—4
o Wodules [considar Sercoldasis

o Gonsolidation [consider organizing pnaumania,
BiC. )
+ Madiastingl findings 11
o Pleural plaques (consider asbestosis)

G —
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6—-minute walking distance test
W Long: Quit: No St Time SpOe g Heart Rate Borg
scale
p PREI
{l Spirometry 0'00" 96 83
FVC Liters 4.1
FEV1 Liters 3.0 J0'3on 95 90
FEV1IFVC % 1
FEF25-75%L/sec 26 100" 04 073
FEVE Liters
FEV3 Liters 1'30" 93 97
PEF Lisec 7.1
FET100% Sec 2'00" 94 97
FIVC Liters 3.7
ﬂ Lung Volume
[ Liters 3 13'00" 94 99
TLC Liters 6.l
FRCPL Liters RN PR
RV Liters 2. 830 94 99
RVITLC % !
lC Liters 2! 4 ¥ " 93 1
ERV Liters 1. — i
Diffusion o ]
' DLCO mUmin/mmHg 20 |4'30 94 102
DLCOIVA mUminimHg/L 3!
DLVA Adj  mUmin/mHg/L 5'00" 94 102
VA Liters
BHT Sec
Ive Liters 5'30" 94 100
FlowKroghs K 1/min 3.
8 PRED.. S .
A POST
700" 95 97 Post
\
B X4 SpO2: 96 %
6 Minutes walking distance : 393 M
Borg scale : 2




Diagnostic a|gorithm for |p|:( Patient suspected of having IPF

« >60 years, Sx+/-
T  Bibasilar inspiratory crackles
( Potential cause/associated condition j  Bilateral fibrosis
No Yes

® Autoantibody-

Y

( Chest HFI:‘,T pattern e No ( ~ Confirmation of specific ESR 1 5
J Ld|agn05|s (including with HRCT) C RP < 05
Yes K I_ - 6 8 5 9

UIP or Indeterminate for UIP or
probable UIP* alternate diagnosis

( MDD )

| A

(=1,

=

—
A—|I=
O

Y |

( IPF [ Alternative diagnosis j 14
Am J Respir Crit Care Med Vol 205, Iss 9, pp e18-e47, May 1, 2022




Schematic pathway for clinical management in IPF

Time
TREATMENT CONSIDERATIONS MONITOR FOR DISEASE PROGRESSION
PHARMACOLOGICAL Consider pulmonary function testing and
* Nintedanib the 6-minute-walk test every 4—6 months or
® Pirfenidone sooner if clinically indicated
NONPHARMACOLOGICAL C-::-p@derfannual HHCT ifrtterflis clinical
* Oxygen supplementation suspicion of worsening or risk of lung cancer e \
Wz el Consider an HRCT if there is concern for an Evaluate and
E * Pulmonary rehabilitation acule exacerbation list for lung
gIPF —> —®|  transplantation
COMORBIDITIES Consider a CT pulmonary angiogram if there
¢ Pulmonary hypertension is a clinical concern for pulmonary embolism Palliative care
* Gastroesophageal reflux o /
* Obstructive sleep apnea ACUTE EXACERBATION
. Corticosteroids
Lung cancer
SYMPTOM CONTROL RESPIRATORY FAILURE DUETO
* Palliative care PROGRESSION OF IPF
If increased risk of mortality, evaluate
for lung transplantation at diagnosis
\ \ /) N ) )
Y Am J Respir Crit Care Med Vol 205, Iss 9, pp e18—eﬁ1é, May 1, 2022

Patients should be made aware of available clinical trials for possible enrollment at all stages
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TABLE 1 Clinical and real-world s Adverse event of Nintedanib

(n=723)

Placebo
(n=508)

Any adverse event(s 689 (95.3) 456 (89.8)
Most frequent adverse events*
Patients n Diarrhoea 445 (61.5) 91 (17.9)
Duration of treatment years’ Nausea 176 (24.3) 36 (7.1)
Cumulative total exposure PEY Nasopharyngitis 93 (12.9) 79 (15.6)
TEAEs or ADRs per 100 PEY ,
Progression of |PFT 68 (9.4) 72 (14.2)
Nauses Serious adverse events(s) 217 (30.0) 153 (30.1)
R? sh Fatal adverse event(s) 38 (5.3) 43 (8.5)
[F];lgsgea Adverse event(s) leading to treatment discontinuation® 149 (20.6) 76 (15.0)
Dyspepsia Diarrhoea 38(5.3) 1(0.2)
Anorexia Nausea 17 (2.4) 0(0.0)
Dizziness _ Progression of IPF? 15 (2.1) 27 (5.3)
Gastro-oesophageal reflux disease Decreased anneite (15 (02
Decreased appetite L (1.9) 02
Decreased weight stors s st g o et ceconuaton 515 of e ehes Do roup by MeGORA e

ADR/TEAE resulting in death
ADR/TEAE leading to discontinuatio

Richeldi L et. al. Respiratory Medicine (2016)

in the TOMORROW and INPULSIS® trials

Eur Respir Rev 2017; 26: 170057
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6-minute walking distance test O
Time SpOz % Heart Rate :-_.BL(:FI!; \ BE§$E-§GXPRED e BAL Iym.ph 28%
0'00" 91 76 ~ i = I Autoantlbody- .
0'30" 94 79 3 2.06 54 |° ESR 49 -1
4 83
1'o0" 93 85 3 2 .41 77 ¢ CRP < 0.5 2
1'30" 92 90 2.45 « KL-6 1100 -2
2.33 -
2'00" 91 90 8 9.78
e 7.93
2'30 g1 91 o 1 .78
a3'o0" 52 92 5.26
3'30" 02 91 0 247
6 3.51
4'00"

X| &: -oral corticosteroids (prednisone)

~— -Immune-suppressing drugs (azathioprine, mycophenolate, cyclophosphamide)
“’3@ —Antlflbrotlcs |
|_;L|7§%}ﬂ3 ;:AIQF 2023. 1. 1. A[H)

/900 (

20
Minutes walking distance : 456 M I



Pneumoconiosis

CTD-ILD

ulLDs

PP

Progressive

anti-inflammatories : ;
identify/avoid L anti-fibrotics
l A

[ - 1

I 1 I

INFLAMMATION

—

FIBROSIS

IPF

CTD-ILD

HP

N
Fos
1)
3
=
1)
» M
T~
A& )
| @ 2
e !
:
"l‘,v
4
—
Yt
N
VI

Lung. 2020 Aug;198(4):597-608
Curr Opin Pulm Med 2020, 26:436-442
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2. 01K

Diagnostic algorism of acute respiratory deterioration in IPF

1.8

Acute respiratory deterioration in IPF

(typically < 1 month duration)

1

1.4

~

Extra-parenchymal cause identified? Yes
J’No
New_ bilateral GGO/consolidation on CT? Yes

(not fully explained by cardiac failure or —>
fluid overload)

No

Not acute exacerbation

Alternative diagnosis (e.q., infection, aspiration,
drug toxicity, congestive heart failure)

Not acute exacerbation
Alternative diagnosis (e.g., pneumothorax,
pleural effusion, pulmonary embolism)

~

~

/ Acute exacerbation of IPF \\

i Triggered Acute Exacerbation

(e.q., infection, post-procedural/post-
operative, drug toxicity, aspiration)

Idiopathic Acute Exacerbation

NO trigger 1aentiied

AJRCCM 2016;194(3):265-75

"

\ S

Tuberc Respir Dis (Seoul). 2019 Apr; 82(2): 102-117.
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€ |PF
-HRCT ZIEt (UIP probable UIP)
-CrERAQIE2E 48 (K7H2HA|...)
-LEFM (@97 E
-S| HE= MEEY
=233 (AHZ0|E, 2dA)

&€ 1LD other than IPF
- B FI
- BAL, Lung biopsy (TBLC, SLB)
- NSIP =8| H A= HHEE
- AHZ20|E HAAKK| SHLT

; - 71 ™71 o
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ILD A3



