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70 y/o man with 9 months of malaise, dry cough,
progressive dyspnea

* Worked in an office for 25 years
* No hobbies

* No farm exposure

* No pets

* No birds in the home (ever)

* No bird exposure

* No down products in the home
* No hot tub



The exposure history is critical but difficult to obtain
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Standard HP panel was negative

Symptoms improved after he retired




The exposure history is critical but difficult to obtain
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Some causes of hypersensitivity pneumonitis

Mold

Farmer’s Lung (moldy hay)
Tobacco Grower’s Lung
Mushroom Worker’s Lung
Potato Riddler’s Lung
Paprika Slicer’s Lung
Wine Maker’s Lung
Cheese Washer’s Lung
Coffee Worker’s Lung

Tea Grower’s Lung

Malt worker’s Disease

Bible Printer’s Lung
Bagpipe Lung
Gardening/landscaping
Woodworker’s lung
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Mold or bacteria
Humidifier Fever

Hot Tub Lung
Lifeguard Lung
Shower Lung

Grain Measurer’s Lung
Machinist Lung

Inorganic chemicals
Chemical Workers Lung
Detergent Worker’s Lung
Vineyard Sprayer’s Lung
Epoxy Resin Lung

Animal proteins

Bird Fancier’s Lung

Pigeon Breeder’s Lung

Furrier’s Lung

Lab worker’s Lung (rats, gerbils)
Bat Lung droppings

Fish Meal Worker’s Lung
Mollusk Shell Lung

Oyster Shell Pneumonitis
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The presumed pathogenesis of HP
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Down products alone can cause HP

Total chronic HP Down products as
patients, n only known
exposure, n (%)
Silva et al. 18 2 (11%)
Morell et al. 20* 10 (50%)
Tsutsui et al. 23 11 (48%)
Ishizuka et al. 28 11 (39%)
Morisset et al. 70 6 (8.6%)

*Initially diagnosed with IPF; others in
cohort have no other known antigen
exposure

Silva et al. Radiology: Volume 246: Number 1—January 2008

Morell et al. Lancet Respir Med 2013; 1: 685-94 Project
’ Tsutsui etal. Ann Am Thorac Soc Vol 12, No 7, pp 1013-1021, Jul 2015 EC H C)®
‘ Ishizuka et al. Ann Am Thorac Soc Vol 12, No 2, pp 167-173, Feb 2015
Morisset et al. CHEST2017; 151(3):619-625



Characteristic CT findings in HP
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Silva etal. AJR 2007; 188:334—-344
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Diagnostic algorithm--ATS

HRCT

!
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Typical for HP Compatible with HP Indeterminate for HP

H f di \j A J \J Y  J \J
istory of exposure and/or

serum IgG testing Exposure + Exposure — Exposure + Exposure — Exposure + Exposure —
v | [ o
T . stop y confidence confidence confidence excluded excluded Excluded
indeterminate histopathology
BAL lymphocytosis without High Moderate Moderate Low Low Not
histopathology sampling confidence confidence confidence confidence confidence excluded
BAL lymphocytosis with Definite High Moderate Moderate Low Not
indeterminate histopathology confidence confidence confidence confidence excluded
Probable HP Definite High High Moderate Moderate Low
histopatheology confidence confidence confidence confidence confidence
Typical HP Definite Definite Definite Definite Definite High
histopathology confidence®

Raghu et al. Am J Respir Crit Care Med Vol 202, Iss 3, pp e36—e69, Aug 1,2020



Diagnostic algorithm--ACCP

Inciting Antigen Exposure!

Clinical

Confext Identified Indeterminate

HRCT Confidence HRCT Confidence

Chest
Imaging

Typical-HP

Compatible-or Indeterminate-HP Typical-or compatible-HP

¥

Indeterminate-HP

Typical-HP

¥

Unidentified

HRCT Confidence

Compatible-or Indeterminate-HP

‘ " Fernandez Perez et al. CHEST 2021; 160(2):e97-e156
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HP = 90%

High confidence -~ 70-89%
Low confidence ~ 51-69%5
Unlikely ~ <50%




Pathology determines outcomes in chronic HP
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‘ ’ Wang et al. CHEST 2017; 152(3):502-509

119 patients with cHP and pathology
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Antigen avoidance is first-line therapy

23 patients with Bird Fancier’s Lung (mostly down comforters)
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The impact of steroids on acute HP

e 36 patients with acute Farmer’s Lung in a randomized, double-blind, placebo trial
--20 received prednisolone (40 mg tapered over 8 weeks); 16 received placebo

10

a1 3 b 1 F3 months

Kokkarinen et al. Am Rev Respir Dis 1992; 145:3-5.
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Steroids may be beneficial in cHP

1129 patients with ILD
hospitalized from 2005 to 2019 in our center

Baseline characteristics:

944 excluded
* 621 ILD not diagnosed as fibrotic HP
——— + 278 suspected of fibrotic HP without
pathological examination or inhalation test o e .
- 45 acute HP Antifibrotics
185 patients with fibrotic HP o) R 0 _ ( )
o 13% pred group; 22% non-pred group (NS

* 31 without insufficient data
* 7 with PDN treatment before the diagnosis
* 3 with subsequent chemotherapy for cancer

144 patients with fibrotic HP | Immunosu ppress ion
i 46% in the pred group (mostly CsA, TAC)

107 PDN-treated patients | |37 PDN-untreated patients

after the diagnosis over observation period o/ i -
a (Clr)[)]]i gllZ:];T;’O)SIQ over observation pell O/o In the non pred group

(non-PDN group)

1 : 1 propensity score matching

Entire cohort

l |
30 Matched patients 30 Matched patients
in PDN group in non-PDN group

Matched cohort
Fig. 1 Patient recruitment flow diagram detailing the inclusion
and exclusion of patients and the reasons for exclusion. The bold
lines represent the patient groups included in further analysis. HP
hypersensitivity pneumonitis; ILD interstitial lung disease; PDN
prednisclone

‘ ’ Ejima et al. BMC Pulm Med (2021) 21:243 ECHO




Steroids may be beneficial in cHP

a Entire cohort b Matched cohort For the Entire cohort:
- PDN grou =30 : :
100t esy , 10— group (n = 50) PDN group was sicker at baseline
i,. ==non-PDN group (n=37) !
w " - FVC 58% vs 71% (p<0.001)

- | EFa— - l', -

S R S - DLCO 45% vs 56% (p=0.005)

u 60 o b rom g = 60 ""'"“'""*""'u . .

g ! E i PDN group had more fibrosis

= - . . .

£ bDN oo £ -+ non-PDN group (n = 30) Traction bronchiectasis 93% vs 78% (P=0.03)

= - 0 n= =

% 2 oo ? 2 Honeycombing 58% vs 38% (p=0.055)

P =0.040 (HR, 1.878: 95%CI, 1.029-3.426) P=0.032 (HR, 0.250; 95%CI, 0.071-0.886)
% 10 20 30 40 50 60 % 10 20 30 40 50 60
observation period (month) observation period (month) For the Matched co hort:
Number at risk Number at risk . . . . .
nonPDNgroupiar 3 32 24 17 0 9 PDNgoup:30 30 28 27 23 20 18 Most patients did not have extensive fibrosis
PDN group:107 95 T2 55 40 az 28 non-PDN group: 30 29 25 18 13 10 7

Fig. 2 Kaplan-Meier curves for survival in the entire cohort and the matched cohort. Solid and dotted lines represent the PDMN group and the
non-POM group, respectively. a In the entire cohort, the survival rate was significantly worse in the PDN group, with P=0.040 (hazard ratio [HR],
1.878; 95% confidence interval [C1], 1.029-3.426). The median survival periods were 37 months (95% CI 26-55 months) and NR, respectively. b In the
matched cohort, the survival rate was better in the PDN group, with P= 0032 (HR, 0.250; 95% Cl, 0.07 1-0.886). The median survival durations were
NR and 60 months, respectively. Cf confidence interval; HR hazard ratio; NR not reached; PDN prednisolone; 5D standard deviation

Propensity score based on the following: Age, sex, smoking history, %FVC, %FEV1,
presence of honeycombing, traction bronchiectasis and mosaic attenuation on CT

‘ ’ Ejima et al. BMC Pulm Med (2021) 21:243 ECHO



Steroid-sparing agents may be beneficial

Retrospective evaluation of 70 patients with chronic HP
51 received MMF

19 received AZA

(84% were receiving concurrent prednisone)
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‘ ’ Morisset et al. CHEST 2017; 151(3):619-625
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FVC 10% improvement in 13% of patients
DLCO 10% improvement in 20% of patients
Ave prednisone (mg/d) 12.3 = 3.75
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Adverse events

Steroid-sparing agents are better tolerated than steroids in HP

80+

60+

20+

W PRED
W AZA
O MMF

=B

Grade1 Grade? Grade3 Graded

bl

Adverse events

‘ ’ Adegunsoye et al. ER/ Open Res 2017; 3: 00016-2017
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Duration of prednisone therapy weeks

131 chronic HP patients
71% received immunosuppression

Same outcome: prednisone/AZA/MMF
Treatment related AEs (vs prednisone):

- 54% less w/ AZA
- 66% less w/ MMF
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Changement relatif de la CVF (% de | valeur prédite)

Figure 1: relative change in FVC (% of predicted value), 6 months before and after the

introduction of rituximab (n = 20The median value is represented by the bold line. ** and

Rituximab for chronic HP

Retrospective study of 20 cHP patients progressing despite antigen avoidance
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***: p <0.01 and <0.001, respectively.

‘ Ferreira et al. Respiratory Medicine, Elsevier, 2020, 172, pp.106146

DLCO trend

Figure 2: relative change in DLCO (% of predicted value) in 8 patients (for whom a DLCO
value was available at the initiation of vituximab), 6 months before and afier the introduction

of rituximab. The median value is represented by the bold line.

Steroid trend
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Figure 3: Difference in the dose of corticosteroids 6 months before and afier the introduction

of rituximab (n = 20). The median values are represented by the bold lines. * and **: p

<0.05 and <0.01 respectively.
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Telomere length impacts treatment outcomes
in chronic HP

e D e 189 patients with HP
R IR « Stratified by leukocyte telomere length
< 75% _ —\_I_ -
< £ 75%-
© s Q2-Q4 ~-MMF
2 ©
Z 2 Q1 -MMF
5 s
" 50%‘ @ 50%
e > Log rank P=0.023
O%T Log rank P=0-003 — 0%, , , . ,
0 12 24 36 48 0 12 24 36 48
Time (Months) Time (Months)
—— - . . . Qil,-MMF 21 13 0 0 0
Y3 4 ) 18 14 Q2-Q4, - MMF 51 31 19 10 9
Q4 46 37 22 19 14

‘ ’ Adegunsoye et al. Eur RespirJ. 2021 March ; 57(3)




Nintedanib has been used to treat fibrotic HP (INBUILD trial)

@ Hypersensitivity pneumonitis

@ Auvtoimmune interstitial lung
diseases

3 idiopathic non-specific
interstitial pnevmonia

O unclassifiable 1P

3 other interstitial lung diseases

n analysed Difference Treatment by
(95% CI) subgroup by
time interaction

Mintedanib  Placebo

Hypersensitivity pneumonitis 84 ag -—-—é— 731(-86t0154.8) p=041
Autoimmune interstitial lung diseases 8z a8 — 1040 (211t 186-9)
iNSIP 64 61 i 1416 (46010 237-2)
Unclassifiable 1P 64 50 e 683(314101681)
Other interstitial lung diseases 38 43 — 1971 [77-6to3167)
All patients 332 331 + 107-0 (65-4 to 148.5)

T T

| | T T |
=200 -100 0 100 200 300 400 LSOO
+“— —»
Favours placebo  Favours nintedanib

Project
‘ ’ Wells et al. Lancet Respir Med 2020 ECHO®



The FIBRONEER study (Nerandomilast) included HP patients

ILD diagnoses
A Change in FVC at Week 52 in the Overall Trial Population B Change in FVC over Time in the Overall Trial Population . .
O - - Y - o - e . Table S1. ILD diagnoses as per the categories in the case report form*
Nerandomilast, 9 mg
504 P . N Placebo Merandomilast | Merandomilast
ool T % 5o L Neranddmilast, 18 mg (N = 392) 9 mg twice 18 mg twice
B E i -
E 986 2 i T
6 uy u
& = 1004 - daily daily
= 150 3 T
o .
g 4 N =393 N =391
s -165.3 -150 € T ( ) ( )
-200+ Placebo |
Adjusted difference, 81.1
. (95% C1, 46.0-116.3); P<0.00L 0l . . ‘ . ‘ . Hypersensitivity pneumonitis 83 (21.1) 73 (18.7)
250 Adjusted difference, 67.2 02 6 12 18 26 36 44 52
{95% Cl, 31.9-102.5); P<0.001 Week
No. of Patients Unclassifiable idiopathic interstitial 82 (20.9) 76 (19.3) 73 (18.7)
_300. Nerandomilast, 18mg 379 380 364 349 338 330 321 324
domilast, domilast, lacebo Nerandomilast, 9 386 379 365 361 348 333 326 325 .
Nera?s?\:;l - Nm; :.? . ;;f;gn Pacebo 378 373 369 358 355 337 326 326 pneumonia
(N=390) (N=390)
C Change in FVC at Week 52 among Patients Not Taking Background Nintedanib Therapy D Change in FVC at Week 52 among Patients Taking Background Nintedanib Therapy Idio pathlc non—SpeCifiC interstitial 73 (‘1 85) 73 (185) 82 (21 D)
s ——— O] - - Q- —— — =~ == == Em oo
pneumeonia
=50 -504
I Rheumatoid arthritis-associated ILD 32(8.2) 45 (11.5) 41 (10.9)
_ -100- s _ -loo I
E o E -37.8 T . :
F -95.2 1 e Systemic sclerosis-associated ILD 23 (5.9) 25 (6.4) 27 (6.9)
£ 1504 I 5 150
v o
H a1 5 Mixed connective tissue disease- 12 (3.1) 16 (4.1) 19 (4.9)
- ' =
-200- Adjusted difference, 71.8 —200
(95% C, 24.9-115.5) i associated ILD
L Adjusted difference, 93.1
Adjusted difference, 58.9
-250- (35% cl, 171 105.8) -250-] (85% C1, 39.9-146.3) .
Adjusted difference, 78.0 Exposure-related ILD 12 (3.1) 11 (2.8) 9(2.3)
(95% CI, 24.2-131.8)
O arandomil Nerandomil Placebo S Nerandomil Nerandomil Placebo
erandomilast, erandomilast, lacel jerandomilast, erandomilast, acel . .
18 mg 9mg [N=222) 18 mg 3mg (N=169) Sarcoidosis-ILD 8(2.0) 6(1.5) 3(0.8)
(N=220) N=217) [N=170) [N=173)
Other fibrosing ILDs 73 (18.6) 58 (14.8) 64 (16.4)

*Data are no. (%).

‘ ’ Maher etal. N Engl J Med. 2025 Jun 12;392(22):2203-14.



The FIBRONEER study
(Nerandomilast) did not include
myositis or ANCA patients

Mean Change (ml)

504

-100+

-150+

-200+

-250

-300-

-98.6

A Change in FVC at Week 52 in the Overall Trial Population
0 ---

-165.8

Adjusted difference, 81.1
(95% CI, 46.0-116.3); P<0.001
|

Adjusted difference, 67.2
(95% ClI, 31.9-102.5); P<0.001

Nerandomilast,

18 mg
(N=390)

Nerandomilast, Placebo
9mg (N=391)
(N=390)

B Change in FVC over Time in the Overall Trial Population

Nerandomilast, 9 mg
T

-% _sod —  Nerandomilast, 18 mg
= -+ T
g g
£ 100+ -
g T
N
T
-150— T
Placebo |
—201 T T T T T T T 1
02 13 12 18 26 36 44 52
Week
No. of Patients
Nerandomilast, 18 mg 379 380 364 349 338 330 321 324
Nerandomilast, 9 mg 386 379 365 361 348 333 326 325
Placebo 378 373 369 358 355 337 326 326

Mean Change (ml)

C Change in FVC at Week 52 among Patients Not Taking Background Nintedanib Therapy

O — - e
~504
-100+ I
-82.3

-95.2

-150+ I
-154.1
-2004 Adjusted difference, 71.8
(95% Cl, 24.9-118.8)
L
Adjusted difference, 58.9
-250+ (95% Cl, 12.1-105.8)
-300-
Nerandomilast, Nerandomilast, Placebo
18 mg 9mg (N=222)
(N=220) (N=217)

D Change in FVC at Week 52 among Patients Taking Background Nintedanib Therapy

O - o
-504

_ 1004 I
E -87.8
% -102.9
5
S 150
=
=
3
=

—-200+

-180.9
Adjusted difference, 93.1
_2504 (95% Cl, 39.9-146.3) ,
Adjusted difference, 73.0
(959 Cl, 24.2-131.8)
-30
Nerandomilast, Nerandomilast, Placebo
18 mg 9mg (N=169)
[N=170) (N=173)

ILD diagnoses

Table S1. ILD diagnoses as per the categories in the case report form*

Placebo

(N = 392)

Merandomilast
9 mg twice
daily
(N = 393)

Merandomilast
18 mg twice
daily
(N=391)

Hypersensitivity pneumonitis 77 (19.6) 83(21.1) 73 (18.7)
Unclassifiable idiopathic interstitial 82 (20.9) 76 (19.3) 73 (18.7)
pneumonia

|diopathic non-specific interstitial 73 (18.6) 73 (18.6) 82 (21.0)
pneumonia

Rheumatoid arthritis-associated ILD 32 (8.2) 45 (11.5) 41 (10.5)
Systemic sclerosis-associated ILD 23(5.9) 25(6.4) 27 (6.9)

Mixed connective tissue disease-

associated ILD

12 (3.1)

16 (4.1)

19 (4.9)

Exposure-related ILD

12 (3.1)

11 (2.8)

9(2.3)

Sarcoidosis-ILD

8(2.0)

6 (1.5)

3(0.8)

Other fibrosing ILDs

73 (18.6)

58 (14.8)

64 (16.4)

*Data are no. (%).
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Summary

HP can be challenging to diagnose, and the presentation is not always “classic”
When identifiable, avoidance of the implicated organic antigen is critical

The use of immunosuppression may improve outcomes for select patients
with an inflammatory component of disease

Antifibrotic therapy may play a role in patients with progressively fibrotic disease




	Slide 1: Hypersensitivity Pneumonitis: Update on Diagnostic and Treatment Challenges
	Slide 2: Disclosures
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Antigen avoidance is first-line therapy
	Slide 14: The impact of steroids on acute HP
	Slide 15: Steroids may be beneficial in cHP
	Slide 16: Steroids may be beneficial in cHP
	Slide 17: Steroid-sparing agents may be beneficial
	Slide 18
	Slide 19: Rituximab for chronic HP
	Slide 20: Telomere length impacts treatment outcomes in chronic HP
	Slide 21
	Slide 22: The FIBRONEER study (Nerandomilast) included HP patients
	Slide 23: The FIBRONEER study (Nerandomilast) did not include myositis or ANCA patients
	Slide 24
	Slide 25: Summary

