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Hypersensitivity pneumonitis: clinical, radiological and pathological profile

of 103 patients from North India
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Abstract

Hypersensitivity pneumonitis (HP) is an interstitial lung dis-
ease, commonly occurring due to exposure to various inciting
agent related to occupation. Few studies have shown that it can
also occur without any occupation exposure. In this study we are
presenting clinical, radiological and bronchoscopic finding of 103
HP patients. We retrospective analysis of 5% years HP patient’s
data from a chest institute of India. The diagnosis of HP was con-
sidered with following criteria: 1) known exposure to an inciting
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antigen; ii) presence of respiratory symptoms; iii) radiologic evi-
dence of diffuse lung disease; iv) no other identifiable cause; v)
lung biopsy specimen that demonstrated features of HP; and vi)
bronchoalveolar lavage lymphocytosis (=30%). The mean +SD
age was 47+12.8 years; 67% were female. The common symp-
toms were cough (97%) and dyspnea (91%). History of exposure
to inciting agent was present in 61% with pigeon exposure being
the most common (56%). Majority of patients (86%) were having
chronic symptoms for >6 months. On 6MWT oxygen desaturation
>4% was seen in 57% patients. Centrilobular nodules (61%) and
ground glass opacity (47.5%) were common finding on HRCT
chest. Bronchoalveolar lavage (BAL) lymphocytosis >30% was
present in 48.5% and histopathological diagnosis HP on trans-
bronchial lung biopsy (TBLB) and/or endobronchial lung biopsy
(EBLB) was in 50% patients. HP is exposure related environmen-
tal disease, as it can occur without any occupational history.
Bronchoscopy with BAL and lung biopsy should do in all suspect-
ed cases to confirm diagnosis in our country as it is less invasive,
day care procedure with less complication.

Introduction

Hypersensitivity pneumonitis (HP) is an immune mediated
lung disease resulting from the inhalation of an antigen. It was
first described as an occupational disease by Ramazzini [1]. Since
then, a lot of causative factor have been identified and the patho-
genesis is now better understood [2]. Currently >200 antigens are
known to be involved. They are mostly proteins or glycoproteins
derived from fungal, bacterial, or animal proteins but can also be
small molecular weight chemicals [2,3].

The incidence and prevalence varies considerably around the
world due to lack of internationally accepted uniform diagnostic cri-
teria, as well as the different seasonal, geographical condition and
host factors [4,5]. The incidence of HP range 0.3-0.9 per 100,000
individuals in western countries [6-9]. In 3 European countries, HP
accounts for 4-15% of all interstitial lung disease (ILD) [10]. The
studies on high-risk occupations reported, that the HP account for
19% in farmers exposed to moldy hay and 6-20% in bird fancier’s
lung by exposure to bird droppings [11,12]. In India different stud-
ies showed that it accounts for 2.4 to 10.7% of all ILD patients [13-
15]. The Indian ILD registry, reported that HP was the most com-
mon new-onset ILD accounting for 47% cases [16].

The clinical manifestations depends on the antigen type, inten-
sity and duration of exposure, susceptibility and resulting immune
responses and it is categorized into acute, subacute and chronic
[17]. Vasakova et al., recently, classified into acute/inflammatory
and chronic/fibrotic HP based on clinical, radiological and patho-
logical correlation with better prognostic value [3].
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The diagnosis required multidisciplinary approach with mini-
mum of pulmonologist, radiologist and pathologist. The common
differential diagnoses are idiopathic pulmonary fibrosis (IPF), sar-
codiosis, non-specific interstitial pneumonia (NSIP), smoking
related lung disease, infection and pulmonary edema [18,19]. The
diagnostic tests are required to minimised the differential diagno-
sis. The important diagnostic tests for HP are high-resolution com-
puted tomography (HRCT) chest, serum precipitin and bron-
choscopy. The laboratory test for confirmation of the suspect anti-
gen is done by specific IgG. The IgG positivity means only sensi-
tization/exposure to the antigen, not diagnostic [3,20]. As per
Johannson et al. diagnostic predictive model of chronic HP, the
combination of patient history of bird exposure, HRCT ground-
glass opacity (GGO), and mosaic perfusion with age has a speci-
ficity of 91% and a sensitivity of 48% [21]. Traditionally HP is
considered as an occupational disorder that associated with mas-
sive exposure to an antigen in an agricultural setting (farmer’s lung
disease), hobbyist (e.g. bird fancier disease) and industrial setting.
However recent studies suggest that antigen and its exposure in the
environment may also play an increasing role in pathogenesis of
HP [22-24]. In this study, we undertook the data analysis of 103
patients to evaluate the role of clinical profile, pulmonary function
test, HRCT chest and bronchoalveolar lavage (BAL)/ broncho-
scopic biopsy for diagnosis of HP in north Indian population.

Methods

This study was a retrospective analysis of 103 adult HP patients,
registered between October 2013 and March 2019 at one of the unit
of Pulmonary Medicine Department of Vallabhbhai Patel Chest
Institute, a tertiary care chest institute in Delhi, India. At the time of
registration, HP suspected patients underwent a symptom screening
with special exposure history, general and respiratory physical
examination, chest X-ray, routine blood tests, sputum examination,
connective tissue serology, 6-min work test (6MWT), complete pul-
monary function test (PFT) with diffusing capacity of carbon
monoxide (DLCO), high resolution computer tomography (HRCT)
chest, fibrooptic bronchoscopy with BAL, transbronchial lung biop-
sy (TBLB) and endobronchial lung biopsy (EBLB) in selected
patients. The file of all registers patients with investigations, clinical
details and other relevant data with diagnosis on file’s cover has
been kept in record in our hospital as an institute protocol. The
patient’s files with diagnosis of hypersensitivity pneumonitis were
included for this study. All included files were scrutinized for diag-
nosis of HP, including clinical details, HRCT chest, PFT, baseline
SPO,, 6MWT and BAL fluid and histopathological finding. Data
was extracted and entered in standard research forms.

Diagnosis of hypersensitivity pneumonia

As per the departmental protocol HP diagnosis was done on the
basis of multidisciplinary approach. Diagnosis of HP was consid-
ered when the following criteria were present: 1) known exposure
to an inciting antigen; ii) presence of respiratory symptoms sug-
gestive of ILD; iii) HRCT evidence of HP; iv) rule out all other
known causes of ILDs; v) TBLB that demonstrated features of HP;
vi) BAL lymphocytosis (>30%).

Exposure history

The history of exposure was considered necessary for diagno-
sis of HP, when there is a history of exposure to inciting agent for
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a minimum of 3-6 months at patient’s residence or working place.
The history of exposure was considered and taken particularly for
pigeons, hay, molds, cotton dust and animal dander. Pigeon expo-
sure means presence of pigeons at patient’s resident or working
place with evidences of droppings or feathers at windows, roof,
veranda, etc.

Chest HRCT

The HRCT findings for HP diagnosis are: ground-glass opaci-
ties, centrilobular nodules and mosaic attenuation predominantly
of upper and middle lobes in acute stage and fibrosis i.e reticula-
tion, architectural distortion and traction bronchiectasis with or
without honeycomb change of any zonal distribution particularly
peribronchovascular distribution in chronic stage [3,25-29].

Bronchoalveolar lavage

BAL fluid lymphocytosis is one of the diagnostic finding of
HP. BAL lymphocytosis of (>30% non-smoker and >20% smok-
ers) is considered as the “gold standard” criteria for HP prediction
rule. BAL lymphocytosis with HRCT changes is considered as one
of the standard criteria of HP diagnosis [25].

Lung biopsy

The histopathological diagnosis was considered with the fol-
lowing characteristic of TBLB: bronchiolocentriclymphohistiocyt-
ic interstitial pneumonia with chronic bronchiolitis and poorly
formed, nonnecrotising granulomas in acute phase and airway-
centered fibrosis with few normal airways with or without inflam-
matory cells in fibrotic phase [3,25,30-33].

Pulmonary function test

PFT was interpreted as obstructive defect when forced expira-
tory volume in 1 second (FEV),) to forced vital capacity (FVC)
ratio is <0.70 with total lung capacity (TLC) >80% predicted and
the severity was graded by the percentage of predicted (FEV,
(mild, >80%; moderate, 79%-50%; and severe, <49-30%; very
severe <30%). Restrictive defect when (FEV/FVC >0.70 and TLC
<80% predicted; the severity of restriction was quantified by the
percentage of predicted TLC (mild 80-70%; moderate 69-60%;
severe <60%). Mixed pattern abnormality defined as coexistence
of a restrictive defect and an obstructive defect. Decrease DLCO
was considered when it was <80% of predicted [34,35].

Data analysis

The data accrued on all the patients diagnosed as HP was com-
piled and analysed using Microsoft Office Excel software.
Continuous data is presented as mean with standard deviation or
median and inter-quartile range (due to extreme values) and cate-
gorical data is presented as percentages. The institutional review
board was informed for this study.

Results

The study included 103 diagnosed cases of HP on the basis of
multidisciplinary approach. The mean +SD age was 47+12.8 years.
The majority of patients, 69 (67%), were female, and 34 (33%)
were male. The history of exposure to inciting agent was present in
63 (61%). Pigeon exposure was the most common exposure, seen
in 58 (56%) patients, two each cases with exposure to dog dander
and molds, while only one with cotton dust exposure (Table 1).
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The common presenting symptoms were cough (97%) and dys- ILD by exposure to air cooler, without any particular occupation
pnea (91%). The other symptoms were fever and weight loss. Most  [16]. Recently another study revealed that increased amount of
of the patients 89 (86.4%) were having symptoms for >6 months dust particles in ambient air may be one of the factor for high inci-

and remaining 14 (13.5%) patients for <6 months. The digital club- dence of HP in India [37]. Although traditionally HP has been con-
bing was present in 16 (15.5%) patients. The mean oxygen satura-

tion was 96% on room air. The auscultatory respiratory finding
were crackle in 70 (68%) and rhonchi 3 (3%) patients (Table 1).
The PFT procedure was not able to perform after repeated try ~ Table 1. Patients demographic at presentation.
in two cases. Out of 101 PFT report spirometry was abnormal in
78 patients (78%), with restrictive defect in 69 (88%), obstructive

defect in 4 (5%) and mixed pattern in 5 (6%). The diffusion capac- Total no of patients 103
ity of lung was decrease in 66 (84.6%) of abnormal spirometry Male 34 (33)
patients. Both spirometry and DLCO were normal in 16 (16%) Female 69 (67)
(Table 2). The 6MWT was done in 91(88.3%) and remaining Mean age + SD 474198
12(12%) patients was not able to perform. The details are summa- - = =
rized in Table 1. Median duration of symptom 14 months
The chest HRCT was done in all patients. The common finding Symptoms <6 months 14 (13.5)
of HP are centrilobular nodules (CLN) in 63(61%), ground glass Symptoms >6 months 89 (86.5)
opacity (GGO) in 57 (55.3%), septal thickening in 33 (32%),
mosaic attenuation in 15 (14.5%), while the less common findings
are honey combing 06 (5.8%) and traction bronchiectesis 05 Pigeon droopings and feathers 98(56)
(4.8%). The common combinations of HRCT finding, suggestive Dog dander 02 (2)
of HP are shown in Table 3 (see also Figures 1-3). Molds 02 (2)
We are performing bronchoscopy in every patient of suspected Cotton dust 01 (1)
ILD as per our departmental protocol to diagnosis or rule out the
type of ILD. All the patients of this study were undergone broncho-
scopic procedure with BAL with TBLB and/or EBLB. The BAL Cough 100 (97)
lymphocytosis of >30% was present in 50 (48.5%). Dyspnea 94 (91.2)
The histopathological finding of TBLB and/or EBLB, sugges- Fever 18 (174)
tive of HP was seen in 52 (50%). The common lung biopsy finding, )
suggestive of HP was bronchocentric inflammation in 44 (43%)
followed by ill-defined granuloma and lymphocytic infiltrate in 30 Crakles 70 (68)
(29%) cases each. The various combinations of lung biopsy find- Digital clubbing 16 (155)

ing suggestive of HP are shown in Table 4. The characteristic triad
of HP i.e. all the three histopathological findings were present in
11 (10.5%) only (Figures 4 and 5). Desaturation >4% 52 (57)
In 40 patients (39%) the inciting antigen could not be identi- e G et Eavemel 989 meter
fied by detail exposure history. The diagnosis of HP was done by
respiratory symptoms, histopathological findings, BAL lymphocy-
tosis, and radiologic findings characteristic in 27 out of 40 cases,
while the diagnosis in the remaining 13 patients were on the basis
of symptoms, radiological finding and by ruling out other causes Table 2. Detail of PFT at presentation.

of ILD.
PFT done 101
. . Not able to perform 2

Discussion

In the present study, >60% patients have history of exposure to Restriction 69 (68.3)
inciting antigen, with the pigeon exposure being the most common Obstruction 4 (4)
in 56% cases without any particular pigeon related occupational. Mixed 5 (5)
HP is considered an occupational disease with exposure to various
antigens at working environment. It can also occur at home with-
out related to any particular occupation. Saltoun et al. reported a Mild 20 (29)
case of HP from exposure to goose dropping antigens in the com- Moderate 30 (43)
munity that enters buildings through their ventilation systems [22]. Severe 19 (28)

Birds (pigeons and parrots) are found everywhere in a local home
environment, their feathers and droppings often found at roof,
veranda and windows, etc. These inciting agents present at home Abnormal spirometry with normal DLCO 12 (12)
can also leads to HP without being related to particular occupation.

Abnormal spirometry with decrease DLCO 66 (65
High levels of bird antigen can be detected in the house for pro- Normal ,pl ry.“}r:d DLCO ; (7 )
longed periods even after the removal of birds and environmental orma sp¥r0metry w%t ecrease ™
cleanup [36]. Indian ILD registry reported HP is the most common Normal spirometry with normal DLCO 16 (16)
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sider as an occupational disease. However we should suspect HP
even without any occupational history as significant exposure his-
tory can be detected at home environment. It is better to term it as
exposure related environmental disease rather than occupational
disease. The inciting agent was not able find in 40% cases. It may
be due to the specific IgG against various antigens and antigen
challenge testing was not done, as the present study was retrospec-
tive analysis. In few earlier studies also the inciting agent was not
able to identify in >50% cases [31,32,38].

Traditionally HP is classified in to 3 types i.e. acute, subacute,
and chronic categories [39]. The mentioned classification is out-
dated as it is >3decades old and of little prognostic value [40,41].
A new classification has been proposed on clinical, radiological
and pathological basis into two types i.e. acute/inflammatory HP
andchronic/fibrotic HP [3]. Cryptogenic HP is term a used for
well-defined HP without any identifiable HP inducer [40]. In our
study, chronic HP was the most common form on presentation with
89 (86.4%) and remaining 14 (13.5%) of acute HP. Mayo clinic
also reported a similar finding, with chronic HP accounting for
78% [42]. The common chronic type of HP at presentation may be
due to less severity of symptoms and slowly progressive nature of
the diseases. It is also due to constant exposure to small amount of
antigen from pigeons’ droppings and feathers.

Table 5.Various diagnosis studies of hypersenstivity pneumonia.

Original Article

Table 3. The various combination of HRCT pattern suggestive of
HP in 103 patients.

Ground glass opacity and centrilobular nodules 35 (33.9)
Ground glass opacity and septal thickening 18 (17.5)
Centrilobular nodules and septal thickening 12 (11.6)
Centrilobular nodules and mosaic attenuation 08 (7.7)
Ground glass opacity and septal thickening 04 (3.8)
Mosaic attenuation and septal thickening 03 (3)

Table 4. The various bronchoscopic finding of 103 HP patients.

BAL lymphocytosis >30% 50 (48.5)
Bronchocentric inflammation with ill defined granuloma 22 (21.3)
Bronchocentric inflammation with lymphocytic inflammation 22 (21.3)
1II defined granuloma with lymphocytic inflammation 8 (1.7)

Churg et al. 2006 13 (7% female)  78% All chronic - 8 (62%) ground-glass —/13 (100%) -
opacities (50%)
Hanak et al. 2007 85 (62% female)  75% 7822 83 (97%) restrictive 83 (98%) ground-glass 48 (56%)/25 (29%) 22 (26%)/13 (15%)
defect (53%) opacities (65%)
Morell et al. 2008 86 (65% female) 100% 1783 78 (91%) restrictive 41 (48%) ground-glass —/33 (38%) 36 (42%)/30 (35%)
defect (70%) opacities (68%)
Adamsetal 2018 155 (51% male)  89% - - 99 (64%) ground-glass 77 (50%)/29 (37%) 53 (34%)/26 (17%)
opacities (57%)
Present study 2020 103 (67% female) 61% 86/14 101 (98%) restrictive 103 (100%) ground-glass 103 (100%)/52 (50%) 103 (100%)/61 (60%)

defect (68%)

opacities (55%)

T~
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Figure 1. A 54 years old male, tea seller, presented with breathlessness and cough last 1 year. He has history of exposure to pigeons’
droopings and feathers at his shop for last 1.5 year without any exposure related occupation. HRCT showing multiple centrilobular
nodules with mosaic attenuation in bilateral lung (a & b). TBLB showed bronchocentric interstitial inflammation with lymphocytic
infiltrate.
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HRCT chest is an essential investigation for evaluation and
classification of ILD including HP, with subtyping of disease. It
frequently reveals characteristic findings of ILD where the chest
X-ray seems to be normal [43]. The main characteristic of HP on
HRCT chest are centrilobular nodules and groundglass opacities
[3,42]. Bronchiolar involvement leading to mosaic pattern is also
commonly seen [44,45]. The changes of chronic HP are traction
bronchiectasis, septal thickening and honey combing. As com-
pared to IPF, in chronic HP the findings have no any specific zonal
distribution. Majority of our patients were in chronic form of dis-
ease but still >60% cases showed centrilobular nodules and ground
glass opacities. It means that there is still a chance of reversing of
the disease and better prognosis. The chronic non reversible find-

&b

a

r
-
o |
il

(3

\gpress

ings were limited to <6% in our study, even septal thickening was
present in nearly 30% of patients. The HRCT changes not only
help in diagnosis and subtyping of disease, but also to guided
patient treatment, prognosis and respond.

Bronchoscopy plays an important role in diagnosis of HP.
BAL fluid collection/analysis and lung biopsy are the major pro-
cedures done through bronchoscopy. BAL fluid lymphocytic
pattern raises the probability of HP, as >80% of chronic HP have
>20% lymphocytes [46]. But the lymphocyte count may be nor-
mal or even less than normal in some chronic HP [3,46,47]. So
BAL lymphocytosis is not a definite criteria for diagnosis, how-
ever BAL lymphocytosis (>30% non-smoker and >20% smok-
ers) with HRCT changes is considered as one of the standard cri-

Figure 2. A 57-year-old female, housewife, presented with breathlessness and cough for the last 1.5 years, with history of exposure to
pigeons’ droopings and feathers at her house without any exposure- related occupation for last 25 years. The chest HRCT showed mul-
tiple centrilobular nodules and septal thickening with few fibrosis in bilateral lung (a,b). TBLB showed bronchocentric interstitial
inflammation and alveolar septal thickening with lymphocytic infiltrates.

Figure 3. A 63-year-old female, housewife, presented with of breathlessness and cough for the last 4 years, with history of exposure to
pigeons’ droopings and feathers at her house for same duration. The chest HRCT showed multiple centrilobular nodules and ground
ass opacities with few cystic lesions in bilateral lung (a,b). The TBLB showed fibrous thickening of alveolar septa, | hocytic inflam-

P <y g g pta, lymphocyti

matory cells and peribronchial fibrosis and BAL lymphocyte was 82%.
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teria of HP diagnosis [3,43,48]. The BAL fluid of low lympho-
cyte CD4:CDS8 ratio is suggestive for HP, but this is also nonspe-
cific [3,39]. As it is affected by type of inhaled antigen, the
intensity of exposure, smoking and the disease stage [5,49,50].
In the present study BAL lymphocytosis >30% was present in
48.5%. Similarly, Adams TN et al found that the BAL lympho-
cytosis of >30% was present in 42% [51]. Other earlier studies
showed high BAL lymphocytosis with range from 64 to 83%
[46,52]. The higher rate of lymphocytosis in these studies were
due to the cut off >20% lymphocyte. If we take the cutoff value
of >20%, it was present in 61 (60%), which is a quit similar to
above studies.

The histopathologic features of HP are distinctive but not

Original Article

pathognomonic. The characteristic histopathological triad of
inflammatory HP are lymphoplasmocytic infiltrates, airway-cen-
tric lymphocytic infiltratesand poorly formed granulomas [3,32].
While in chronic HP the finding are nonspecific with fibrosis pre-
dominant. The fibrosis is unclassifiable and more airway-cen-
tered. Advanced fibrosis with normal airways, within and/or
around the small airways and associated inflammatory HP will
help to confirm diagnosis of chronic HP [3,33,53]. In our study
the histopathological diagnosis on TBLB was found in 50%.
Different studies have showed different diagnostic yield of
histopathogical diagnosis in HP range from 9%-75% [3,42,46,51-
53]. Recent meta-analysis of TBLB revealed a diagnostic yield of
64.3% [54]. Morell et al. found that the characteristic triad of HP

Figure 4. A 52-year-old female, housewife, presented with breathlessness and cough for the last 3 months, with history of exposure to
pigeons’ drooping and feather at her house for last 5 years. The chest HRCT chest showed multiple centrilobular nodules and ground
glass opacities with minimal mosaic attenuation in bilateral lung. The TBLB showed interstitial granuloma on low power view (a) and
granuloma near bronchial wall on high power view (b).

Figure 5. A 47-year-old female, housewife, presented with of cough and breathlessness for 7 years, with history of exposure to pigeons’
drooping and feather at her home without any pigeon-related occupation for same duration. She also had history of acute respiratory illness
after acute exposure to pigeons 14 years back. The chest HRCT showed multiple centrilobular nodules and ground glass opacitiesin bilat-
eral lung. The TBLB showed interstitial thickening with lymphocytic cell (red arrow in a) and ill-defined granuloma (blue arrow in b).
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on TBLB was found in only 9%, but at least 1 of these findings
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