IPAF (Interstitial Pneumonia with Autoimmune
Features) Should be Considered as a Distinct
Phenotype
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Classification criteria for “interstitial pneumonia
with autoimmune features”

1. Presence of an interstitial pneumonia [by HRCR or surgical lung

biopsy] and,

2. Exclusion of alternative aetiologies and,

3. At least one feature from at least two of these domains;
A. Clinical domain
B. Serologic domain

C. Morphologic domain

Aryeh Fischer et al, Eur Respir J 2015; 46: 976-987



Clinical Domain:

This proposed criteria did not undergo validation
prior to the release of the CTD classification
criteria, likely because large, high-quality patient
cohorts for validation did not exist.

7. Unexplained fixed rash on the digital extensor surfaces (Gottron’s sign]
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Morphologic domain :
C. Morphologic domain Case .

1. Suggestive radiology patterns by HRCT (see text for descriptions): a(\ﬂ

a. NSIP e
b. OP . 6 O(
c. NSIP with OP overlap \\

| )
2. IiisIILT)athology patterns or fe-~ Se\ec" o‘ v‘

a. NSIP

e Wt ’&g ‘,a"»‘e‘
e “ .o with germinal centres
N o)

OO _yuc infiltration (with or without lymphoid follicles)

E Ic\“ \,..L involvement (in addition to interstitial pneumonial:

med pleural effusion or thickening
~unexplained pericardial effusion or thickening

c. Unexplained intrinsic airways disease” (by PFT, imaging or pathology)
d. Unexplained pulmonary vasculopathy



@ Interstitial pneumonia with autoimmune
features: the new consensus-based
CrossMark C ey . .
definition for this cohort of patients
should be broadened

Our primary concern with the proposed IPAF criteria is that usual interstitial pneumonia (UIP) is excluded from
‘the morphological domain. This is problematic as UIP is a common pattern of IIP among patients with positive
serology for CTD who do not meet criteria for specific CTD and do not meet clinical criteria for IPAF and, thus,
are currently labelled as IPF. While this is in keeping with the 2011 criteria for the definition of IPF and may be

Raghu G, et al. ERJ 2016



Disease (DORLAND’S MEDICAL DICTIONARY, 27th Ed)

« Any deviation from or interruption of the normal structure or
function of any part, organ, or system (or combination of
thereof) of the body that is manifested by a characteristic set

of symptoms and signs and whose etiology, pathology, and

prognosis may be known or unknown



Modified from Wells et al. ERJ 2018; 17:51
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e Sir Bradford Hill — 9 criteria (1965 3)

1. Strength: association2| 2 7|(& k)

2. Consistency: 8 Z17} repeatable

3. Specificity: A well-articulated exposure needs to
be associated with a well-articulated outcome.
Misspecification, misinterpretation, &

—

measurement error 788 x|A 3} StCH

1897-1991

4. Temporality

5. Biological gradient: a dose-response
relationship

12



6. Plausability: As far as the current science allows, the relationship

between the exposure & the outcome must be biologically possible

7. Coherence: Data generated from a given study should not seriously
conflict with (what is known about) the natural history & biology of the

disease process

8. Experiment: The association should be demonstrable in a controlled

Mmanner
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Pathology of Connective Tissue Disease-
Associated Lung Diseases (CTD-LDs)

* Involvement of multiple anatomic compartments; airways,
alveolar walls, alveolar spaces, pleura, and vascular structure

« Acute, subacute, and chronic lesions within the same biopsy
specimen: ongoing pathophysiologic process

* Most CTD-ILDs: nonspecific histologic patterns, indistinguishable
from idiopathic interstitial pneumonias of UIP, NSIP, DAD, OP or
LIP



CVD-UIP patients had fewer fibroblastic foci and smaller honeycombing
(HC) spaces with higher germinal centers and total inflammation scores
than IPF/UIP patients. Song JW et al, CHEST 2019; 136:23-30

RA-UIP pattern | Iio

.

pathic-UIP



Table 2. Characteristics of previously reported cohorts of patients evaluated for criteria for the
classification of interstitial pneumonia with autoimmune features*

Ahmad, 2017 Chartrand, 2016 Oldham, 2016

(ref. 36) (ref. 37) (ref. 35)
Location France Colorado Chicago
Clinic type Pulmonary Rheumatology =~ Pulmonology
No. of patients 57 56 144
Sex, % female 49.1 71.4 52.1
Age at diagnosis, mean + SD years 644 + 14 54.6 + 10.1 63.2 + 11
By biopsy 29.8 NR 57.6
NSIP 8.8 23.2 13.1
OP 3.5 7.1 9.7
NSIP with OP overlap 1.8 14.3 2.1
LIP 1.8 1.8 NR
Interstitial aggregates with GCs 10.5 23.2 7.6
Diffuse lvmphoplasmacytic infiltration 12.3 10.7 D.6

ARTHRITIS & RHEUMATOLOGY 70(12); 2018:1901-1913



MUCS5B promotor variant ‘

C Comparisons among Patients with RA

AND JOURNAL of MEDICINE

ORIGINAL ARTICLE

MUCSB Promoter Variant and Rheumatoid
Arthritis with Interstitial Lung Disease

RA-ILD vs. : -
RA without ILD :
RA-UIP vs. | - RA ILD2| genetic
RA without ILD : background= RAZ
RA-nonUIP vs. O] OFLIZ} ILD-only
RA without ILD or UIPO|L}.
RA-UIP vs. :
RA-nonUIP : -
| | IIIIII| | | IIIIII| | | IIIIII| |
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Odds Ratio

N Engl J Med 2018;379:2209-19.



Modified by N Engl J Med 2018;379:2209-19
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Prognosis of IPAF is Based on
Pulmonary Fibrosis and Vasculopathy

Table 4. Prognostic Value of Pathologic Features®

1P IPAF
Unadjusted, n = 169 Adjusted,” n = 166 Unadjusted, n = 84 Adjusted,” n = 81
P P P P
Variables HR value 95% ClI HR value 95% CI HR value 95% CI HR value 95% CI

IPAF histopathologic 0.55 .05 0.31-1.00 0.77 .41 041-1.44 0.82 .63 0.37-1.81 1.07 .87 0.47-2.46

criteria
UIP Pattern 731 .006 1.77-30.13 4.64 .04 1.08-20.00 6.11 .01 1.43-26.08 5.35 .03 1.21-23.67
NSIP 0.48 12 0.19-1.22 0.7T 50 0.26-1.90
OP 0.59 31 0.21-1.64 0.99 .96 0.34-2.90
Interstitial lymphoid 0.9 .83 0.36-2.72 1.12 .84 0.38-3.29

aggregates with GCs
Diffuse lymphoplasmacytic 1.13 .79  0.48-2.64 1.58 .37 0.58-4.26

infiltrates
Pulmonary vasculopathy ~ 1.65 .07  0.96-2.83 2,50 .04 1.05-5.92

Arch Pathol Lab Med 2017; 141: 960-969




Fibrosis
Vasculopathy




It the genetic background and prognosis of
IPAF is significantly linked with fibrosis, the

classification should be based on... in the
context of fibrosis



Modified from by Arch Pathol Lab Med 2017; 141: 960-969



e Sir Bradford Hill — 9 criteria (1965 3)

1. Strength: association2| 2 7|(& k)

2. Consistency: 8 Z17} repeatable

3. Specificity: A well-articulated exposure needs to
be associated with a well-articulated outcome.
Misspecification, misinterpretation, &

—

measurement error 788 x|A 3} StCH

1897-1991

4. Temporality

5. Biological gradient: a dose-response
relationship
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C u rre nt RCT Curr Opin Pulm Med 2017, 23:418-425

Table 1. Ongoing RCTs in nonidiopathic pulmonary fibrosis interstitial lung disease®

CTD-LD;
ANSIP;

EudraCT 2014-
000861-32
DRKS00009822
[53,54]

NCT02808871 [55]

NCT02958917 [56]

NCT02496182 [52]

NCT03099187 [57]

NCT02821689 [58]

NCT02597933 [59]

NCT02999178 [60]

NCT02262299 [61]

Exploring efficacy and safety of
or<:||Fc>r
progressive, non-IPF lung
fibrosis (RELIEF)

Phase 2 study oin RAILD

patients with RAILD

cHP; ALF

Study of efficacy and safety of fHP
pirfenidone in patients with
fibrotic hypersensitivity
pneumonitis

Pirfenidone in the cHP treatment

(Picheon)

cHP

Multicenter, international, double-  unclassifiable
blind, two-arm, randomized, fibrosing
placebo-controlled phase 2 trial ILD
of pirfenidone in patients with
unclassifiable progressive

fibrosing ILD
 Pirfenidonein progressive ILD

associated with clinically
amyopathic dermatomyositis
ENSCIS (Safety and Efficacy of
Nintedanib|in Systemic
SCleroslS) study

w

Efficacy and safety of nintedanib PFILD
in patients with PF-ILD
European Trial of Pirfenidone in BOS

BOS, a European multicenter
study (EPOS)

2403 mg daily for 48
weeks; add-on to
existing freatment
(n=374)

2403 mg daily; add-on to
existing freatment
(n=270)

2403 mg daily (n=40)

1800 mg or 1200 mg
daily; add-on to existing
treatment (n=60)

2403 mg daily; patients
may continue with MMF
(n=250)

1800 mg daily; add-on to
existing freatment
(n=160)

150 mg twice daily
(n=1520)

150 mg twice daily
(n=600)

2403 mg daily (n=80)

Absolute change
in % predicted
FvC

Composite
endpoint;
progression free
survival (>10%
decline in FVC
or death)

Mean change in
% predicted
FvC

FVC at week 26
and week 52

Rate of decline in
FVC (ml)

Overall survival

Annual rate of
decline in FVC

Annual rate of
decline in FVC

Change in FEV,

Time fo disease worsening; changes in
Dlco, SMWT distance, and quality of
life scores (SGRQ and EQ-5D); safety
and tolerability

Relative decline in Dleg (>15%), %
predicted FVC (>10%), incidence of
acute exacerbations, dyspnea scores;

SGRQ scores; safety and tolerability

PFS; >5% mean change in %FVC; acute
exacerbations; decrease in 6MWT
distance; safety and tolerability

Inflammation and fibrosis grade on
HRCT using Kazerooni scale; 6MWT
distance; SGRQ Scores; safety and
tolerability

Change in % predicted FVC; change in
% predicted Dlco; change in 6MWT
distance; patient reported outcomes
(including SGRQ); safety and
tolerability

Changes in HCRT features; pulmonary
function; safety and tolerability

Change in the mRSS; change in SGRQ
score; change in % predicted FVC and
% predicted Dlco; change in digital
ulcer burden.

Change in K-BILD score; time to first
exacerbation; overall survival.

Change in FVC; change in % predicted
Dlco; change in 6MWT distance;
change in BOS grade; hospitalization,
survival and retransplantation rates;

safety and tolerability

48 weeks
(phase 2)

52 weeks
(phase 2)

52 weeks
(phase 2)

52 weeks
(phase 2/3)

24 weeks
(phase 2)

52 weeks
(phase 4)

52 weeks
(phase 3)

52 weeks
(phase 3)

26 weeks
(phase 2/3)




ERS/ATS?} IPAFEl= categoryS S&HA|

7109

* The task force aimed to derive a uniform name and set of
classification criteria for patients with IIP and an autoimmune
“flavour” with the hope of developing a sound platform from

which to launch future research investigations.



Increased Risk of Death with Traditional Targeting
Lymphocytic Inflammation
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Modified from Wells et al. ERJ 2018; 17:51
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Overall structure of IPAF

 The criteria state up-front several a priori requirements for the

classification of IPAF:

* Individuals must have evidence of interstitial pneumonia by high-
resolution computed tomography (HRCT) imaging and/or by

surgical lung biopsy, a thorough clinical evaluation during which

2ok CTD disease definitionOi
lung involvementS E &0l A| criteriaZl revision EICHH?

Aryeh Fischer et al, Eur Respir J 2015; 46: 976-987
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2L MES KR 2
CTD-ILD vs. ILD-only



A total of 30,578 cases of ICD-10 codes (J84, J84.1, J84.8, 184.9)
during Jan. 2009 and Dec. 2009

Figure 1
11,256 cases were not included due to
overlapped with COPD

1,647 cases were excluded due to less than 40
years old

150 cases were excluded due to exclusion ICD-
10 diagnostic codes (J60-J70, J84.0, D86) during
whole study periods

2,615 cases were connective tissue disorders and
vasculitis

A

A\ 4

267 cases were excluded due to lung cancer
31 cases were excluded due to lung cancer diagnosis before index date
diagnosis before index date

977 cases were excluded due to lung cancer
diagnosis within 30 days after index date

A\ 4

93 cases were excluded due to lung cancer
diagnosis within 30 days after index date

879 cases were excluded due to idiopathic
pulmonary fibrosis (J84.1A)

y

2,491 cases were classified as
connective tissue disease associated
interstitial lung disease (CTD-ILD)

12,787 cases were identified as
interstitial pulmonary diseases (ILD-only)

Manuscript in review
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Come to think of IPAF vs IIP

Muller-Lyer Figure
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The question!
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Black box — complex & unknown interior

Leo Breiman. Statistical Science, Vol. 16, No. 3 (Aug., 2001), pp. 199-215
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Rebuttal
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