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ABSTRACT ARTICLE HISTORY
Fibrotic hypersensitivity pneumonitis (f-HP) is an interstitial lung disease in which various Received 11 August 2024
antigens in susceptible individuals may play a pathogenetic role. This study evaluates Accepted 15 October 2024
the role of transbronchial lung cryobiopsy (TBLC) and bronchoalveolar lavage (BAL) in KEYWORDS

identifying a UIP-like pattern and its association with fibrosis progression. We conducted Hypersensitivity

a multicentre retrospective cohort study of patients diagnosed with f-HP who under- pneumonitis; interstitial lung
went BAL and TBLC between 2011 and 2023. A UIP-like pattern was defined by the disease; transbronchial lung
presence of (A) patchy fibrosis and fibroblastic foci or (B) honeycombing + (A). We cryobiopsy; BAL; UIP
investigated BAL's role in predicting UIP-like patterns within a clinical-radiological-

serological framework, examining disease progression in these patients using spirometry

and mortality data. A total of 195 patients were enrolled, 59 (30%) of whom exhibited a

UIP-like pattern. These patients showed greater lung function decline, lower BAL lym-

phocytosis (14.4% vs. 37.4%, p < 0.001), higher nintedanib prescription (35% vs. 14%, p <

0.001), and higher 10-year mortality (HR 2.8, 95% Cl 1.3-5.8, p = 0.004). f-HP patients with

a UIP-like pattern exhibit worse clinical outcomes and higher mortality. In cases of low

BAL lymphocytosis with a high pre-test clinical suspicion of f-HP, lung biopsy may not be

necessary as it increases the likelihood of identifying a UIP-like pattern.

Introduction

Hypersensitivity pneumonitis (HP) is a heterogeneous interstitial lung disease (ILD) in which the cause,
consisting of inhaled antigens, is identified only in a variable percentage of cases.’

The ATS/JRS/ALAT, and ACCP guidelines categorise HP as a non-fibrotic (purely inflammatory) or fibrotic
disease (mixed inflammatory, fibrotic, or purely fibrotic) based on radiological and/or histopathological
findings.>* Fibrotic HP (f-HP) may progress to end-stage lung disease and respiratory failure, with a clinical
trajectory similar to that observed in idiopathic pulmonary fibrosis (IPF).*

The diagnosis of HP is not straightforward; instead, it is a dynamic process centred on multidisciplinary
discussion team (MDT), integrating clinical, radiological, bronchoalveolar lavage (BAL), and, in approximately
30-40% of cases, histological data.’

The clinical course of HP is adversely influenced by the presence of the usual interstitial pneumonia (UIP)
pattern of fibrosis either on lung biopsy or high-resolution computer tomography (HRCT).®’

The emerging role of transbronchial lung cryobiopsy (TBLC) has been shown to have prognostic value
within MDT in idiopathic UIP/IPF. However, to date, there are no studies evaluating the same role in
secondary UIP forms, such as f-HP.?
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In this study, we evaluated the utility of TBLC in the diagnosis and sub-setting of f-HP, in accordance with
current guidelines, by comparing the histopathological, radiological, and MDT diagnostic criteria.

Methods

In this multicentre retrospective observational study, we evaluated consecutive patients with an MDT
diagnosis of f-HP who underwent TBLC as a diagnostic step when clinical and radiological data alone were
insufficient to establish the diagnosis of HP. Patients with a final MDT diagnosis of f-HP were included if they
exhibited fibrotic alterations on HRCT or TBLC.

The study was conducted at the Pulmonology Unit of GB Morgagni — L. Pierantoni Hospital in Forli, Italy,
from September 2011 to December 2023 and at the Department of Respiratory Medicine and Allergy, Aarhus
University Hospital, Denmark, from June 2016 to December 2023.

Patients with a clinical-radiological diagnosis of HP who did not undergo TBLC were excluded. The
decision to perform TBLC was made following MDT. BAL and TBLC performed during the same endoscopic
procedure.

The patient data from the two centres were not centralised or reviewed collectively; however, the two
centres had a strict collaboration for over 10 years, as VP was a professor at both centres during this time
span, allowing for the homogenisation of the methodology of analysis and multidisciplinary discussion.

The following clinical data were collected from the electronic medical records of each centre: age, sex,
medical history, medications, smoking history, environmental exposure history, laboratory results (serum
precipitins), and forced vital capacity, FVC%pred, and diffusing capacity of the lung for carbon monoxide,
DLCO%pred]).

The HRCT scan was classified as ‘typical HP pattern’, ‘compatible with HP’, and ‘indeterminate for HP’
accordingly to the ATS guidelines. All patients were >18 years of age.

At the 1, 2, and 3-year follow-up, calculated from the date of TBLC, the spirometric values of FVC% and
DLCO% were calculated as the difference in percentages at the annual follow-up visits.

Transbronchial lung cryobiopsy was performed according to the published international guidelines.®'°
Within 3 h of the procedure, chest radiography was performed to assess for possible pneumothorax.

Transbronchial lung cryobiopsy was reviewed by experts in ILD pathology, who were permanent mem-
bers of the MDT team and were blinded to the clinical data after a common session at a multiheaded
microscope, with a final shared report in Morgagni Hospital by AD, VP, and LBM in Aarhus. The final diagnosis
was made during weekly MDT with clinicians, pathologists, radiologists, and rheumatologists. All slides were
analysed according to the published ‘report standardization criteria’ (Ravaglia et al.'’, Colby et al.'?). The
presence and severity of specific microscopic findings, including interstitial inflammation, centrilobular/
peribronchiolar fibrosis, organising pneumonia (OP), granulomas, giant cells, fibroblastic foci, dense collagen
fibrosis, patchy fibrosis and honeycombing, were recorded. The criteria used to interpret the morphological
findings in TBLC are described in detail elsewhere.'®"® Based on the histopathological patterns, the observed
cases were classified as non-UIP and UIP-f-HP.

The UIP histopathological pattern was considered present if patients had (A) patchy fibrosis and fibro-
blastic foci or (B) honeycombing + (A).

We evaluated mortality using univariate analyses with follow-up from the date of TBLC to the date of
death, the date of lung transplantation, or the date that patients were last known to be alive. Data cut-off was
15 December 2023.

This study was approved by the ‘Comitato Etico di area Vasta ROMagna’, Italy (protocol number: 4026/
2023). In Aarhus, the study was approved by the Hospital Management.

Statistical analysis

Descriptive statistics was used for clinical and radiological characteristics; the x%, Mann — Whitney, and t-tests
were used to compare different diagnostic subgroups. We evaluated mortality using univariate and multi-
variate analyses, controlling for age, sex, smoking status, and follow-up from the date of diagnosis to the
date of death or the date that patients were last known to be alive. Hazard ratios (HRs) were calculated for
mortality analyses. Patients were censored at death or the date of the last known follow-up. The results are
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reported as HRs, 95% Cls, and p-values and are shown graphically as Kaplan - Meier survival curves. We used
exact probability values (p-values) and an alpha level of 0.05.

Results

We enrolled 195 patients, 107 from Aarhus and 88 from Forli hospitals, with an MDT diagnosis of HP. The
median age was 65.9 years, and 94 (48%) were females. A total of 102 (52%) patients were smokers or former
smokers.

A total of 59 patients (30%) exhibited UIP-like patterns, with 17 patients from Aarhus Hospital and 42
patients from Forli Hospital. In contrast, 136 patients (70%) exhibited non-UIP-like patterns, with 90 patients
from Aarhus Hospital and 36 patients from Forli Hospital. Patients with UIP-like pattern experienced
a significantly greater decline in lung function than those with non-UIP-like pattern, both in terms of FVC%
and DLCO% at the first, second, and third year of follow-up.

Patients with a UIP-like pattern had significantly fewer BAL lymphocytes at the time of diagnosis than
those with a non-UIP-like pattern (14.4% vs. 37.4%, p < 0.001). Serum precipitins were positive in 20 (33%)
and 36 (26%) patients with UIP- and non-UIP-like patterns, respectively. The most prevalent type of serum
precipitins showed positive reactions to feathers, avian droppings and mould. Five patients from the UIP-like
group (4 from Forli, 1 from Aarhus), had a clinical identification of a presumptive disease-causing antigen, as
well as in 8 patients from the non-UIP group (3 from the Forli group and 5 from the Aarhus group).

Demographic details, functional trajectories, BAL and blood tests of the study population are summarised
in Table 1, while Table 2 provides a separate summary for the two centres.

Table 3 summarises the histopathological features and ancillary findings of patients with a UIP-like pattern
compared to those with a non-UIP-like pattern. The visceral pleura, which provides information on having
sampled the lung periphery where fibrotic changes are most localised, was present in 20 (33%) and 32 (23%)
of the UIP- and non-UIP-like specimens, respectively.

Pneumothorax, investigated by chest radiographs within 3 h after the procedure, was present in 17 (28%)
and 36 patients (26%) with UIP- and non-UIP-like patterns, respectively. A drainage tube was required in 12
(20%) and 20 patients (14%) with UIP- and non-UIP-like patterns, respectively. None of the patients
experienced severe bleeding during TBLC.

Table 1. Demographics of patients with fibrotic hypersensitivity pneumonitis.

Total cohort UIP-like Non UIP-like p-value
sample size 195 59 (30%) 136 (70%)
Female sex N 94 (48%) 17 (28%) 77 (56%) <0.001
Age, median (SD) 65.9 (8.9) 67.6 (6.8) 65.2 (9.5) 0.04
Current or former smoker, N 102 (52%) 27 (45%) 75 (55%) <0.001
% BAL Lymphocytes, mean (SD) 30.5% (24.4) 14.4% (12.3) 37.4% (25.0) <0.001
LDH (U/L), mean (SD) 233.2 (61.2) 249.4 (53.9) 226.0 (62.9) 0.003
Positive precipitins N 56 (28%) 20 (33%) 36 (26%) 0.29
Antifibrotic therapy (Nintedanib) 41 (21%) 21 (35%) 20 (14%) <0.001
Other therapy
- 133 (68%) 34 (58%) 99 (73%) 0.05
Corticosteroid 41 (21%) 18 (30%) 23 (17%) 0.05
Mycophenolate 21 (11%) 7 (12%) 14 (10%) 0.90
No therapy
Pulmonary function test
% of pred. FVC baseline,mean(SD) 87.1% (20.8) 83.2% (20.1) 88.7% (21.0) 0.05
% of pred. DLCO baseline,mean(SD) 57.2% (14.2) 58.5% (15.2) 56.7% (13.8) 0.30
%FVC decline at 1 year, mean (SD) -0.7% (11.2) —4.0% (9.4) 0.7% (11.6) 0.01
%FVC decline at 2 years, mean (SD) -3.1% (13.8) -9.5% (11.6) 0.1% (13.8) <0.001
%FVC decline at 3 years, mean (SD) -3.0% (13.3) -10.8% (7.8) 0.7% (13.9) <0.001
%DLCO decline at 1 year, mean (SD) 0.2% (11.3) —3.6% (10.8) 2.0% (11.2) <0.001
%DLCO decline at 2 year, mean (SD) -1.6% (13.4) —7.6% (12.6) 1.4% (12.7) <0.001
%DLCO decline at 3 year, mean (SD) -1.8% (13.6) —9.9% (8.2) 2.1% (14.0) <0.001

UIP: Usual interstitial pneumonia; BAL: bronchoalveolar lavage; FVC: forced vital capacity; DLCO: diffusing capacity for carbon
monoxide. UIP-like vs non-UIP-like pattern; pulmonary function tests in patients with fHP stratified by the presence or absence of
a uip-like pattern; BAL lymphocytes, blood tests and antifibrotic therapy use in uip-like vs non-UIP-like fibrotic pattern. p < 0.05
was considered statistically significant.
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Table 2. Demographics of patients with fibrotic hypersensitivity pneumonitis.

Forli Aarhus Non UIP-
cohort UIP-like ~ Non UIP-like p-value cohort UIP-like like p-value
sample size 88 42 46 107 17 90
Female sex N 32 (36%) 7 (16%) 25 (54%) <0.001 62 10 (58%) 52 (57%) <0.001
Age, median (SD) 63 (8.5) 66 (6.6) 62 (9.5) 0.01 67.6 (8.8) 71 (5.5) 66 (9.1) 0.02
Current or former smoker, N 50 (56%) 23 (54%) 27 (58%) 0.05 57 8 (47%) 49 (54%) 0.002
% BAL Lymphocytes, mean (SD) 28.0(233) 142(11.4) 402 (243) <0.001 324 (25.0) 15.0 (14.2)  35.8(25.3) <0.001
LDH (U/L), mean (SD) 244.(55) 257 (51) 233 (56) 0.02 233 (64) 229 (55) 221 (65) 0.33
Positive precipitins N 25 (28%) 6 (14%) 19 (41%) <0.001 31 14 (82%) 17 (18%)  <0.001
Antifibrotic therapy (Nintedanib) 25 (28%) 18 (42%) 7 (15%) 0.004 16 3 (17%) 13 (14%) <0.001
Other therapy
- 57 (65%) 27 (64%) 30 (65%) 0.91 76 (71%) 7 (41%) 69 (77%) 0.03
Corticosteroid 21 (24%) 11 (26%) 10 (21%) 0.62 20 (18%) 7 (41%) 13 (14%)  0.009
Mycophenolate 10 (11%) 4 (10%) 6 (13%) 0.60 11 (10%) 3 (18%) 8 (9%) 0.31
No therapy
Pulmonary function test
% of pred. FVC baseline,mean (SD) 83.4% (18.9) 82.2% (16.6) 84.4% <0.001 89.9% (21.8) 85.5% (16.6) 90.8% 0.18
(20.9) (20.6)
% of pred. DLCO baseline,mean (SD) 57.9% (15.3) 59.3% (17.5) 56.5% (16.4)  0.20 56.7% 56.2% (17.5) 56.8% 0.46
(13.3%) (12.3)
% FVC decline at 1year, mean (SD) —4.3% (7.6) —-6.3% (5.5) —4.3% (8.0) 0.24 2.6% (10.4) 1.0% (13.7)  2.9% (129)  0.59
% FVC decline at 2 years, mean (SD) —9.8% (8.6) —-12.5% -6.7% (9.9) 0.009 2.5% (14.7)  -13% (17.3) 3.2% (14.2) 0.32
(6.6)
% FVC decline at 3 years, mean (SD) —8.7% (7.7) -11.7% —3.6% (8.5) 0.017 —0.4% (14.1) —-9.5% (10.3) 1.6% (14.6) 0.03
(6.1)
% DLCO decline at 1 year, mean (SD) —4.2% (8.1) —4.9% (6.9) —3.4% (9.4) 0.46 34% (12.1)  -1.0% (16.4) 4.3% (11.1)  0.11
% DLCO decline at 2 year, mean (SD) —8.3% (7.6) -10.4% -57% (9.1)  0.01 3.9% (14.4) —-0.25% 47% (12.8)  0.27
(5.6) (21.3)
% DLCO decline at 3 year, mean (SD) —8.6% -13.6% -0.1% <0.001 1.3%(13.5) -4.11%(7.2) 2.5% (14.6) 0.05
(10.4) (6.6) (11.2)
HRTC 74 34 40 107 17 90
Typical for HP 13 (17%) 1 (3%) 12 (30%) <0.001 25 (23%) 7 (41%) 18 (20%) 0.05
Compatible for HP 26 (35%) 18 (53%) 8 (20%) 0.01 42 (39%) 3 (18%) 39 (43%) 0.06
Indeterminate for HP 35 (47%) 15 (44%) 20 (50%) 0.45 40 (37%) 7 (41%) 33 (37%) 0.72
Histopathology
Typical for HP 48 (54%) 22 (52%) 26 (56%) 0.69 45 (42%) 8 (47%) 37 (41%) 0.64
Compoatible for HP 29 (32%) 18 (42%) 11 (24%) 0.58 45 (42%) 6 (35%) 39 (43%) 0.53
Indeterminate for HP 11 (14%) 2 (6%) 9 (20%) 0.03 17 (16%) 3 (18%) 14 (6%) 0.82

UIP: Usual interstitial pneumonia; BAL: bronchoalveolar lavage; FVC: forced vital capacity; DLCO: diffusing capacity for carbon monoxide; HRCT:
high resolution CT; HP: hypersensitivity pneumonitis. UIP-like vs. non-UIP-like patterns in two separate centres; pulmonary function tests in
patients with fHP, stratified by the presence or absence of a UIP-like pattern, with data from the two separate centres; BAL, blood tests, and
antifibrotic therapy usage in uip-like vs. non-uip-like fibrotic patterns, with data from the two separate centres; high-resolution CT patterns. *for
14 patients (8 UIP-like and 6 non-UIP-like) from the Forli cohort, only HRCT reports were available. Therefore, they are not included in this table. p
< 0.05 was considered statistically significant.

Table 3. Histopathological features of UIP-like and non-UIP-like pattern of fibrosis in patients with f-hp and incidence of

pneumothorax and bleeding.

Aarhus Forli TOT
f-HP 107 f-HP 88 f-HP 195
UIP-like Non UIP-like UIP-like Non UIP-like UIP-like Non UIP-like
HP cryo N 17 90 42 46 59 136
No. of cryo samples/patient, mean 3.6 3.8 39 3.8 3.8 3.8
cryo samples diameter (mean,mm) 6.5%4.1 6.7x4.2 6.5%5.0 6.6x4.8 6.5x4.7 6.7x4.4
Organising pneumonia 6 (35%) 51 (56%) 23 (54%) 28 (60%) 29 (49%) 79 (58%)
Fibroblast foci 13 (76%) 2 (2%) 38 (91%) 10 (21%) 51 (86%) 11 (8%)
Patchy Fibrosis 15 (88%) 21 (23%) 32 (76%) 2 (4%) 47 (79%) 23 (17%)
Honeycombing 7 (41%) 0 (0%) 20 (47%) 0 (0%) 27 (45%) 0 (0%)
Peribronchial Metaplasia 6 (35%) 23 (25%) 21 (50%) 18 (39%) 27 (45%) 43 (31%)
Interstitial inflammation 15 (88%) 88 (98%) 30 (71%) 26 (56%) 45 (76%) 114 (82%)
Lymphoid follicles 3 (17%) 15 (17%) 15 (35%) 24 (52%) 18 (30%) 39 (28%)
Giant cells 4 (23%) 37 (41%) 15 (35%) 18 (39%) 19 (32%) 55 (39%)
Granulomas 6 (35%) 48 (53%) 21 (50%) 34 (73%) 27 (45%) 82 (59%)
Pleura N (%) 4 (23%) 16 (18%) 16 (38%) 16 (34%) 20 (33%) 32 (23%)
PNX N (%) 6 (35%) 22 (24%) 11 (26%) 14 (30%) 17 (28%) 36 (26%)
Chest tube 5 (29%) 13 (14%) 7 (16%) 7 (15%) 12 (20%) 20 (14%)

UIP: Usual interstitial pneumonia; HP: hypersensitivity pneumonitis; PNX: pneumothorax.
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Figure 1. Kaplan-Meier survival curve of patients showing a uip-like pattern in TBLC compared to non-uip-like patients over
a period of 132 months. The red line represents the survival of patients with a uip-like pattern, while the blue line represents
the survival of non-uip-like patients. Kaplan-Meier analysis was used with a long-rank test [HR 2.8 (95% IC 1.3-5.8), p = 0.004].

In accordance with the definition of progressive pulmonary fibrosis provided by the ATS guidelines, the
antifibrotic drug, nintedanib, was prescribed starting in May 2021, for 21 patients (35%) with UIP-like patterns
and 20 patients (14%) with non-UIP-like patterns, respectively.

None of the patients from either centre experienced acute exacerbation of ILD following the performance
of TBLC.

During the follow-up period, 13 (22%) patients with a UIP-like pattern died and 4 (6%) underwent lung
transplantation, whereas among patients with a non-UIP-like pattern 11 (8%) died and 3 (2%) underwent
lung transplantation (HR: 2.8; 95% Cl 1.3-5.8; p = 0.004).

Figure 1 shows the Kaplan-Meier survival estimates of patients with a UIP pattern in the entire cohort
compared to non-UIP-like patients, while Figures 2 and 3 (Supplementary material) show the Kaplan-Meier
survival estimates of the two centres separately.

Table 4 (Supplementary material) summarise the survival analyses of the two centres together and
separately.

Discussion

In this retrospective study, we collected TBLC samples obtained from patients who received a MDT diagnosis
of f-HP and evaluated the presence of a UIP-like pattern on histology as well as its ancillary histopathological
characteristics compared to the non-UIP pattern.?

The diagnosis and management of f-HP remain challenging. In particular, the lack of standardised
diagnostic criteria and absence of a pathognomonic single test or examination with sufficiently high
sensitivity or specificity to definitively diagnose the condition hinder the diagnostic process. In addition,
there is a high degree of diagnostic variability among various patients with ILD-MDT, with poor inter-MDT
agreement (kappa <0.30)."* The ATS and ACCP guidelines propose a similar diagnostic flowchart that
emphasises the importance of a careful review of clinical, radiological, serological, BAL, and, where required,
histological data by and expert MDT.*>

One of the diagnostic challenges is the detection of the causative antigen, which remains
unknown in up to 60% of the cases.”” Among these causes, the low specificity and not so high
sensitivity of serum precipitins likely contribute.” Therefore, lung biopsy may be needed to increase
the diagnostic confidence for HP. TBLC has recently been acknowledged as a valid and less invasive
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16-18 ow standardised and international

alternative to surgical lung biopsy for the diagnosis of ILDs,
guidelines on its use exist.'%'®

In this retrospective multicentric study, we analyzed TBLC obtained from patients who received an MDT
diagnosis of f-HP and evaluated the presence of the UIP pattern as well as its ancillary histopathological
characteristics compared to the non-UIP pattern, in accordance with the histopathological criteria of the ATS
guidelines.

Our study demonstrated that patients with a UIP-like pattern of fibrosis experienced a greater and
statistically significant functional decline, both in FVC% and DLCO%, than patients with non-UIP-like at
follow-up, despite receiving appropriate treatment. Furthermore, survival analyses revealed a significant
difference between UIP and non-UIP cases within the entire cohort of f-HP, with this disparity being
particularly pronounced in the Forli group, which had a longer retrospective observational period
compared to the Aarhus patient group. Even after indirectly analyzing the prescriptions of the antifi-
brotic drug nintedanib in the entire patient cohort, it was evident that there was a higher prescription
rate in the UIP group. This observation aligns with the notion that UIP-like pattern contributes to an
unfavorable prognosis, similar to IPF and other forms of UIP, such as rheumatoid arthritis (RA),'®*° f-HP,?’
and interstitial pneumonia with autoimmune features (IPAF).22 In fact, by analyzing the placebo arm of
the INBUILD trial of progressive fibrosing ILD, it was observed that the functional decline of patients with
a secondary UIP pattern, regardless of the underlying disease, paralleled that of patients in the placebo
arm of the INPULSIS study of IPF.2"232*

Bronchiolocentric inflammatory infiltrates with interstitial or airspace giant cells or granulomas are useful
for the diagnosis HP?*; however, they are frequently inconspicuous in f-HP cases. In our study, the large
number of biopsies per patient and large specimen areas made it possible to identify these features,
enabling pathologists to make an high confident diagnosis of f-HP.> The presence of fibrosis in the
histological samples of patients with HP represents a predictor of disease progression, as previously
shown by Vourlekis et al.?® and Churg et al.?” In the study by Wang et al.” who looked at VATS biopsy, the
presence of fibroblastic foci and fibrosis were two independent predictors of mortality and progressive
disease. This corroborates the notion that patients with UIP pattern, who have a significantly higher
proportion of fibroblastic foci than patients without UIP pattern, are at highest risk of disease progression
and poor outcomes.

Transbronchial lung cryobiopsy can provide important information for diagnosing HP, particularly by
detecting the presence of ancillary signs, which in the appropriate clinical and radiological context allow for
the diagnosis of non-idiopathic forms of UIP. The identification of the UIP pattern itself via TBLC, especially
the combination of fibroblastic foci with patchy distribution, which are markedly more prevalent in UIP than
in non-UIP patients, and the presence of honeycombing exclusively in UIP patients provide additional
important prognostic information, delineating a subgroup of patients who tend to have a more pronounced
decline compared to non-UIP patients. Their identification has important implications in clinical decision-
making. No significant differences were observed in the entire cohort in the presence of lymphoid follicles,
giant cells, and poorly formed granulomas between the two groups, as they are indicative of the inflamma-
tion-driven fibrotic process typical of f-HP, which is common in both UIP and non-UIP patients.

Interestingly, UIP patients exhibited significantly lower BAL lymphocyte counts than non-UIP patients,
which is likely to reflect a fibrogenic pathway with a less pronounced inflammatory component compared to
non-UIP-like forms, reflective of a lower degree of interstitial inflammation present in the TBLC specimens.
According to the guidelines, the presence of BAL lymphocytosis increases the diagnostic confidence for HP.
In contrast, our study demonstrated that when the pre-test likelihood of f-HP was high, the absence of BAL
lymphocytosis increased the probability of UIP pattern on histology. Accordingly, <20% lymphocytosis has
been associated with a poor prognosis in patients with f-HP.?

In the appropriate context, particularly within a MDT group, when other clinical-radiological-serological
data suggest the presence of HP, the role of BAL becomes more significant, as the absence of lymphocytosis
increases the pre-test probability of an underlying UIP pattern. The prognostic implications of BAL and TBLC
in this clinical scenario are particularly relevant for guiding disease management.

Similar to IPF, an early recognition of the UIP pattern is essential in secondary forms of ILD (e.g., RA or
f-HP), as it has significant prognostic implications and could influence the timing of follow-up and decision-
making (i.e., earlier introduction of antifibrotic therapy, or referral for lung transplantation).?'%°
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However, a different prevalence of UIP-like patterns was observed in the entire cohort from the two
centres, being higher in the Forli centre. While the data analysed in the two separate populations remain
consistent, this finding could be elucidated in light of potential differences in population and genetic
backgrounds.

The findings of our study should be interpreted in the light of some limitations. The results of this
study are more influenced by the Forli cohort compared to the Aarhus cohort, as the two patient
groups from the two centres had different retrospective periods, with a longer period for the Forli
centre compared to that of the Aarhus centre. Therefore, the results are primarily driven by the Forli
centre group, but are also confirmed in the Aarhus centre group. However, our population was
enrolled consecutively and carefully characterised. Furthermore, the patient data from the two
centres were not centralised or reviewed collectively. However, the collaboration between profes-
sionals at the two centres is ongoing due to continuous exchange and cooperation. Although
further prospective studies are required to validate our findings, this study analyzed a large cohort
of patients with a wide representation of those with a UIP-like pattern of fibrosis. To the best of our
knowledge, this is the only study with a large case series of histological samples of f-HP obtained
using TBLC.

Conclusion

Hypersensitivity pneumonitis is a heterogeneous ILD with an unpredictable clinical course. Its diagnosis is
challenging, and when clinical and radiological data alone do not allow a high-confidence diagnosis, MDT
may require performing TBLC. In our retrospective study, patients who showed a UIP-like pattern on TBLC
had worse clinical outcomes than those with non-UIP-like pattern, with a worse transplant-free survival. In
patients with a high pre-test clinical-radiological likelihood of f-HP, lung biopsy is seldom necessary in the
presence of a low BAL lymphocytosis, as this increases the probability of a UIP-like pattern. An early
recognition of UIP pattern is important because it has prognostic implications. Larger prospective studies
are needed to corroborate our findings.
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