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Abstract

Background: Chronic Hypersensitivity Pneumonitis (CHP) is a rare
Interstitial Lung Disease (ILD) resulting from chronic immune-mediated
inflammation and fibrosis due to recurrent exposure to inhaled antigens.
Diagnosis becomes challenging when antigen exposure is unclear, result-
ing in delayed recognition, mismanagement, and potentially irreversible
lung damage. Case presentation: A 25-year-old man from a remote rural
area of Pakistan presented with eight months of progressive breathless-
ness and non-productive cough. Initially misdiagnosed and mismanaged
locally as idiopathic pulmonary fibrosis, he experienced progressive
clinical deterioration, eventually becoming oxygen-dependent. Upon
referral to our centre, a detailed clinical history revealed indirect avian
exposure due to proximity to pigeons and hens, along with a concern-
ing family history of respiratory illness—two siblings had died previously
from similar conditions. High-Resolution Computed Tomography (HRCT)
findings were atypical for classical CHP, prompting Video-Assisted Tho-
racoscopic (VATS)-guided lung biopsy. Histopathology demonstrated air-
way-centred fibrosis and bronchiolar metaplasia, confirming advanced-
stage idiopathic CHP. Treatment with corticosteroids, mycophenolate
mofetil, and pirfenidone was initiated, resulting in clinical stability at
discharge and maintained improvement at a three-month follow-up.
Discussion: This case illustrates the diagnostic challenges posed by CHP,
particularly in the absence of a meaningful antigen exposure history
and classic radiologic findings. Lung biopsy was instrumental in making
the diagnosis. Moreover, the significant family history suggests possible
(shared) genetic or environmental susceptibility, and genetic testing and
family screening should be performed in these instances. Conclusion: In
the case of atypical ILD presentations, clinicians should maintain CHP as
a potential diagnosis, the history should inquire for hereditary and indi-
rect exposures, and multidisciplinary evaluations, including lung biopsy,
should be pursued early in efforts to avoid misdiagnosis and inform ef-
fective management. This case emphasizes that genetic risk factors for
CHP deserve studying.
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Introduction

Chronic Hypersensitivity Pneumonitis (CHP) is an Interstitial
Lung Disease (ILD) resulting from chronic immune reactions to
inhaled organic antigens, which cause chronic inflammation
and fibrosis and, if untreated, respiratory failure [1,2]. However,
a subset of patients does not have a well-defined, identifiable
antigen exposure (which may delay diagnosis and manage-
ment and result in irreversible pulmonary injury [3]. This clini-
cal scenario emphasizes the importance of seeking indirect or
less obvious exposures to environmental exposures. Diagnos-
tic uncertainty is compounded by atypical radiological imaging
presentation that warrants thorough evaluation, including his-
topathological confirmation with lung biopsy [4,5]. The genetic
basis of CHP has been extensively studied in recent decades.
Although the disease is mostly caused by environmental ex-
posures, family clusters of ILD have been reported, suggesting
an interaction between genetically-driven susceptibility and
common environmental exposures [6,7]. It is difficult to dif-
ferentiate genetic susceptibility and shared exposures in the
household or the workplace when the history of exposure to
the relevant antigen is unclear, thus highlighting the need for
thorough family and genetic history assessments, especially in
unexplained respiratory disease-prone populations [8,9]. Multi-
disciplinary assessments become critical in these complex sce-
narios, as misdiagnosis may result in prolonged morbidity and
progression to advanced pulmonary fibrosis [10]. We report a
case of a 25-year-old man from a remote rural area in Pakistan
who developed progressive ILD initially mismanaged locally as
idiopathic pulmonary fibrosis. On obtaining a detailed clinical
history at our centre, indirect avian exposure and significant
family history of unexplained respiratory illness led to suspicion
of CHP. In light of the atypical CT imaging, the multidisciplinary
team proposed a Video-Assisted Thoracoscopic Surgery (VATS)-
guided lung biopsy that eventually confirmed idiopathic CHP.
This report should serve to illuminate diagnostic challenges in
atypical exposure and imaging findings cases, emphasise the
need for multidisciplinary approach with biopsy, and under-
score the necessity of further research analysing genetic and
familial influences in CHP.

Case presentation

A 25-year-old man from a remote rural region of Balochistan
came to our tertiary-care centre with a history of 8 months of
worsening shortness of breath and dry cough. However, upon
careful history-taking, it was found out that he had indirect
exposure to birds as the patient lived near pigeons and hens
but had no direct contact. Initially, he had a low-grade fever for
about three days, and persistent breathlessness improved after
five months with continuous oxygen supplementation. He had
multiple admissions locally shortly before referral and had been
poorly managed as progressive idiopathic pulmonary fibrosis
with inappropriate choice and lack of antibiotics, with ongo-
ing deterioration and ongoing oxygen dependency. On physical
examination, he was thin, chronically ill, and required supple-
mental oxygen at 1.5 L/min. Lung auscultation was notable for
bilateral, fine inspiratory crackles. He had no significant medi-
cal history apart from repeated hospital admissions for respi-
ratory symptoms. Notably, his family history was concerning;
two brothers previously died from similar unexplained respi-

ratory illnesses at a young age. This unusual familial clustering
raised suspicion of potential genetic susceptibility or shared
environmental triggers, prompting consideration for genetic
counseling and further familial screening. Laboratory investiga-
tions, including complete blood count, renal function tests, and
autoimmune screenings, were unremarkable. Arterial blood
gases confirmed hypoxemia (pH 7.39, PaCO, 50 mmHg, PaO,
60 mmHg) while on oxygen. High-Resolution Computed Tomog-
raphy (HRCT) of the chest showed atypical features inconsis-
tent with classical Chronic Hypersensitivity Pneumonitis (CHP).
Findings included diffuse coarse interstitial thickening, traction
bronchiectasis, and multiple small thin-walled cystic changes
predominantly in upper lobes, resembling advanced fibrotic ILD
with honeycombing (Figure 1). Due to unclear antigen exposure
and atypical imaging findings, differential diagnoses included
Idiopathic Pulmonary Fibrosis (IPF), connective tissue disease-
associated ILD, and fibrotic Nonspecific Interstitial Pneumonia
(NSIP). After detailed multidisciplinary discussions, Video-As-
sisted Thoracoscopic Surgery (VATS)-guided lung biopsy was
performed to clarify the diagnosis. Histopathology revealed
airway-centered fibrosis, bronchiolar metaplasia, chronic in-
flammatory infiltrates, architectural distortion, and fibroblastic
plugs. No granulomas, fungal elements, or malignancy were
found. These findings, combined with indirect exposure his-
tory, supported a diagnosis of idiopathic CHP complicated by
advanced fibrosis. Initial hospital management included intra-
venous methylprednisolone pulse therapy, followed by oral
prednisolone. Immunosuppressive therapy with mycopheno-
late mofetil and antifibrotic therapy with pirfenidone was start-
ed, along with co-trimoxazole prophylaxis against Pneumocys-
tis Pneumonia (PCP). In the hospital, she had a pneumothorax
requiring needle decompression and right-sided chest drain
placement, with resolution without complication. Despite sev-
eral attempts at oxygen weaning, the patient continued to have
severe pulmonary fibrosis and persistent hypoxia. At discharge,
the patient was stable but required ongoing supplemental
oxygen. Discharge medications included oral prednisolone,
mycophenolate mofetil, pirfenidone, co-trimoxazole, and cal-
cium/vitamin D supplementation. The patient was counseled at
length about avoiding the medication, compliance, follow-up,
and reducing exposure to possible antigens. As future options,
advanced therapeutic possibilities were contemplated, such as
lung transplantation in case of the evolution of the disease. At
the three-month follow-up, the patient showed clinical stability
with no further deterioration. He remained oxygen-dependent
at 1 liter per minute, tolerating medications without notable
side effects. A repeat HRCT demonstrated stable fibrotic disease
without further progression, suggesting a positive response to
combined immunosuppressive and antifibrotic therapy. Further
family assessment and genetic evaluation were advised, given
the concerning familial history.

Histopathological analysis: Histopathological examination
of the lung biopsy, stained with hematoxylin and eosin (H&E),
demonstrated classic findings associated with Chronic Hyper-
sensitivity Pneumonitis (CHP). Prominent bronchiolar metapla-
sia indicated extensive remodelling of airway epithelium, likely
reflecting chronic antigen-driven epithelial injury. Peribronchio-
lar fibrosis, consistent with chronic inflammation and scarring,
was frequently observed around the bronchioles. Significant
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Figure 1: HRCT: (A) Diffuse coarse interstitial thickening and non-predominant traction bronchiectasis and extensive small
thin-walled cystic changes throughout both lungs, which are more pronounced in the upper lobes, giving a honeycomb-
like appearance. (B) Visualized sections through lungs show diffuse coarse interstitial thickening throughout with mild
traction bronchiectasis. Extensive diffuse small thin-walled cysts are also seen in both lungs both in the peripheral and
no peripheral locations, The peripheral cystic changes are more pronounced in the upper lobes, giving a honeycomb-
like appearance. (C) A tiny calcified granuloma in the left lung apex is present. No lobar collapse, consultation, or mass

lesion is seen.
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demonstrating extensive bronchiolar metaplasia accompanied by

peribronchiolar fibrosis.

architectural distortion with airway-centered interstitial fibro-
sis resulted in marked destruction of normal lung architecture.
Patchy chronic inflammation characterized by lymphocytic infil-
tration was present, consistent with repeated immune-mediat-
ed injury triggered by antigen exposure. Fibroblastic plugs were
also identified, indicative of abnormal tissue repair processes
occurring within lung parenchyma. Notably, well-formed gran-
ulomas-typically seen in early-stage hypersensitivity pneumoni-
tis-were absent, aligning with the chronic, fibrotic nature of the
disease in this case. These histopathological findings, combined
with radiological evidence of diffuse interstitial thickening and
honeycombing, strongly supported advanced-stage CHP. The
lung biopsy was instrumental in confirming the diagnosis, par-
ticularly given the significant overlap of clinical and radiological
features with other fibrotic interstitial lung diseases (Figure 2).

Discussion

Chronic Hypersensitivity Pneumonitis (CHP) typically results
from chronic exposure to organic antigens, leading to inflamma-
tion, fibrosis, and progressive Interstitial Lung Disease (ILD) [1].
However, clinicians frequently encounter cases lacking classical
exposure histories or typical radiological findings, as observed
in this patient, posing significant diagnostic challenges. The ab-
sence of direct bird exposure and atypical HRCT imaging in our
patient prompted further diagnostic evaluation, notably a lung
biopsy, to establish a definitive diagnosis. In our case, radio-
logical findings diverged from the classical ground-glass opaci-
ties and centrilobular nodules commonly seen in CHP, leading
the multidisciplinary team toward a biopsy-based approach.
Histopathology showed airway-centered fibrosis, bronchiolar
metaplasia, chronic inflammatory infiltrates, and fibroblastic
plugs. These findings supported a diagnosis of CHP despite the
absence of granulomas, typically characteristic of early-stage
hypersensitivity pneumonitis. Chronic variants of CHP often
mimic other fibrotic ILDs, such as Idiopathic Pulmonary Fibrosis
(IPF) or fibrotic nonspecific interstitial pneumonia (NSIP), com-
plicating diagnosis. (Table 1) summarizes the key distinguishing
features of CHP compared to other fibrotic interstitial lung dis-
eases, emphasizing the critical role lung biopsy plays in complex
diagnostic scenarios [4,5].

Familial clustering of ILD, as observed in our patient’s his-
tory, raises the possibility of genetic susceptibility or shared en-
vironmental exposure. Familial pulmonary fibrosis and telome-
ropathy syndromes, associated with mutations in Telomerase
RNA Components (TERC), Telomerase Reverse Transcriptase
gene (TERT), and poly(A)-specific ribonuclease (PARN), illus-
trate genetic predisposition in certain ILDs [6,7]. Although tra-
ditionally CHP is environmentally driven, growing evidence sug-
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\( Table 1: Differentiating features between CHP, IPF, CTD-ILD, and NSIP.

N

Chronic Hypersensitivity

Feature Pneumonitis (CHP)

(IPF)

Dyspnea, cough, fatigue; history of

Clinical Features .
antigen exposure

clubbing
Ground-glass opacities, centrilobular = Basal & subpleural
nodules, mid-upper lung
predominance

Radiological

Features (HRCT) pattern)

Lymphocytic inflammation, poorly

Histopathology formed granulomas, fibrosis

with fibroblastic foci

Antigen avoidance, steroids,

Treatment . .
immunosuppressants if needed

severe cases

Variable improves with antigen

Prognosis X .
removal; fibrosis can progress

gests genetic factors may influence disease susceptibility and
progression, underscoring the importance of detailed family
history-taking and genetic evaluation in patients with atypical
presentations [8,9]. Given our patient’s strong familial history
and clinical stability at three-month follow-up, further genetic
investigations and family screening have been advised, which
could enhance understanding of hereditary contributions in
similar cases. Management of fibrotic CHP is challenging, par-
ticularly when progressive fibrosis leads to severe respiratory
impairment. Current guidelines emphasize antigen avoidance
as the primary management step, although complete avoid-
ance can be challenging due to socioeconomic factors. While
glucocorticoids may expedite initial recovery, their long-term
benefit is uncertain. Alternative immunosuppressants such as
azathioprine and mycophenolate mofetil may also be consid-
ered. In severe cases, antifibrotic therapy (e.g., pirfenidone or
nintedanib) and lung transplantation have demonstrated favor-
able medium-term outcomes [10,11]. Our patient also required
immunosuppressive therapy with a combination of corticoste-
roids and mycophenolate mofetil due to extensive fibrosis, as
well as anti-fibrotic therapy with pirfenidone. The clinical stabil-
ity of the patient, reflected by 3-month treatment stability on
imaging, further reinforces the effectiveness of the therapeutic
approach and highlights the importance of proactive, multidis-
ciplinary management in achieving beneficial outcomes like
those for our patient. Oxygen dependence despite optimized
treatment reinforces the importance of close follow-up and
timely consideration of advanced therapies such as lung trans-
plantation. Early diagnosis and timely management greatly en-
hance prognosis, but the treatment for advanced fibrotic CHP
is limited.

Conclusion

This case illustrates the diagnostic challenges of Chronic Hy-
persensitivity Pneumonitis (CHP) when classical exposure histo-
ry and classical radiological features are missing. It emphasizes
the necessity of multidisciplinary assessment along with lung
biopsy to make an accurate diagnosis in complex presentations.
It also brings to attention potential etiological factors such as
genetic susceptibility and familial clustering as important as-
pects in the pathogenicity of CHP. Such initial manifestations
together with short-term follow-up showing a favorable clini-
cal response, strengthen the rationale for the use of combined
immunosuppressive and antifibrotic treatment, highlighting the
importance of early and appropriate therapy. Management is

Idiopathic Pulmonary Fibrosis

Progressive dyspnea, dry cough,

honeycombing, reticulation (UIP

Usual Interstitial Pneumonia (UIP)

Antifibrotic (pirfenidone,
nintedanib), lung transplant in

Poor, median survival ~3-5 years

Fibrotic Nonspecific
Interstitial Pneumonia
(NSIP)

Connective Tissue Disease-ILD
(CTD-ILD)

Dyspnea, cough, symptoms
of underlying CTD (joint pain,
Raynaud’s, etc)

Dyspnea, cough; generally
milder than UIP

Variable (UIP, NSIP, OP patterns
depending on CTD)

Bilateral ground-glass
opacities and reticulation

Variable (UIP, NSIP, OP, DAD)
depending on CTD

Homogeneous interstitial
inflammation and fibrosis

Immunosuppressants
(steroids, azathioprine,
mycophenolate)

Immunosuppressants
(steroids, DMARDs, biologics)

Depending on CTD severity;
some respond well to
treatment

Better than UIP, but can
progress in some cases

particularly complicated in patients with progressive fibrotic
CHP, whose course requires long-term supplemental oxygen
and possible advanced therapies such as lung transplantation.
Clinicians should have a high suspicion for CHP in atypical ILD
presentation, promote detailed environmental and family histo-
ry, recommend genetic counselling and family screening when
familial clustering is present and consider early histopathologi-
cal confirmation in diagnostic uncertainties.
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