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Key messages

►► Identifying causation in hypersensitivity pneumonitis 
is a common challenge for multidisciplinary teams, 
and there is little published research to inform the 
optimal approach.

►► Interstitial lung disease specialists estimated that 
a cause is identifiable in around 32% of British HP 
cases, and agreed that there are several barriers 
that prevent this for most patients.

►► This paper provides the first British data on causation 
in hypersensitivity pneumonitis and presents a se-
ries of agreed Consensus Statements for the investi-
gation and management of these patients.

Abstract
Background  Establishing whether patients are exposed 
to a ‘known cause’ is a key element in both the diagnostic 
assessment and the subsequent management of 
hypersensitivity pneumonitis (HP).
Objective  This study surveyed British interstitial lung 
disease (ILD) specialists to document current practice and 
opinion in relation to establishing causation in HP.
Methods  British ILD consultants (pulmonologists) were 
invited by email to take part in a structured questionnaire 
survey, to provide estimates of demographic data relating 
to their service and to rate their level of agreement with a 
series of statements. A priori ‘consensus agreement’ was 
defined as at least 70% of participants replying that they 
‘Strongly agree’ or ‘Tend to agree’.
Results  54 consultants took part in the survey from 
27 ILD multidisciplinary teams. Participants estimated 
that 20% of the patients in their ILD service have HP, 
and of these, a cause is identifiable in 32% of cases. For 
patients with confirmed HP, an estimated 40% have had 
a bronchoalveolar lavage for differential cell counts, and 
10% a surgical biopsy. Consensus agreement was reached 
for 25 of 33 statements relating to causation and either 
the assessment of unexplained ILD or management of 
confirmed HP.
Conclusions  This survey has demonstrated that although 
there is a degree of variation in the diagnostic approach for 
patients with suspected HP in Britain, there is consensus 
opinion for some key areas of practice. There are several 
factors in clinical practice that currently act as potential 
barriers to identifying the cause for British HP patients.

Introduction
Hypersensitivity pneumonitis (HP) is a 
common form of interstitial lung disease 
(ILD), with widely varying causes and clinical 
outcomes.1 Differentiating HP from other 
forms of fibrotic ILD is a common diag-
nostic dilemma for multidisciplinary teams 
(MDTs),2 resulting in a low level of diagnostic 
agreement internationally.3

Identifying exposure to a ‘known cause’ of 
HP remains a key element, both in the diag-
nostic approach for patients with unexplained 
ILD and in the management of confirmed 

HP.4–8 Despite this, the optimal approach for 
establishing causation remains to be deter-
mined,9 with up to 63% of cases having no 
identifiable aetiological agent.10–17

The aim of this study was to document 
current practice and opinion among British 
ILD specialists (pulmonologists) in relation 
to establishing causation in HP.

Methods
A structured questionnaire was developed 
by a Steering Committee (n=8) of clinicians 
taken from recent or current members of the 
British Thoracic Society Specialist Advisory 
Groups for Interstitial or Occupational and 
Environmental Lung Disease with experience 
of managing HP. The series of statements for 
agreement were developed to gather expert 
opinion and identify areas of best practice at 
a national level.

Once the content of the questionnaire was 
agreed by the Steering Committee, the lead 
respiratory consultants of all British ILD 
MDTs were contacted via email and invited to 
participate in the ‘Great British HP Survey’. 
Participants were asked to provide the email 
address of the other respiratory consultant 
members of their regional ILD MDT, and 
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Figure 1  Commonly suspected domestic causes of HP 
(n=54). HP, hypersensitivity pneumonitis.

these individuals were also invited to participate by 
email. The number of participants was not restricted, 
and reminder emails were sent to improve participation. 
Data were collected between March and August 2018. 
Participants completed the questionnaire via a Web 
link (SurveyMonkey) provided in the email and were 
required to answer all questions. Responses required 
were predominantly numerical estimates or level of 
agreement/disagreement with statements devised by the 
Steering Committee (Strongly Agree, Tend to Agree, 
Neither Agree nor Disagree, Tend to Disagree and 
Strongly Disagree). A priori, ‘Consensus Agreement’ was 
defined as 70% or greater of participants replying that 
they ‘Agree’ (Strongly or Tend to). Participants were 
asked to rate how commonly their ILD service suspected 
a range of known domestic and occupational causes. For 
statements relating to causation, agreement that an expo-
sure was a ‘common cause’ was defined as participants 
reporting that a cause was ‘Commonest’ or ‘Common’. 
Median and IQR for numerical estimates were calculated 
using the online IQR calculator (​EasyCalculation.​com).

The full survey comprised 126 questions or state-
ments covering background demographic information, 
causation, clinical assessment, prognosis and manage-
ment. Where appropriate, participants were also given 
the opportunity to provide free text comments for certain 
questions. The results from the relevant sections of the 
survey relating to demographic data and causation are 
presented in this manuscript.

Patient and public involvement
This research was unfunded and was done without patient 
involvement. Patients were not invited to comment on the 
study design and were not consulted to develop patient 
relevant outcomes or interpret the results. Patients were 
not invited to contribute to the writing or editing of this 
document for readability or accuracy.

Results
Fifty-four ILD specialist consultants (online supple-
mentary appendix 1) took part in the survey (45 from 
England, 6 from Scotland and 3 from Wales) repre-
senting 27 ILD MDTs. Participants had worked in ILD 
MDTs for a median of 10 years (IQR 5–15 years), repre-
senting a cumulative total of 537 years of clinical practice. 
Thirty-five (65%) reported that they have routine access 
to bronchoalveolar lavage (BAL) differential cell counts, 
and nine (17%) routine access to cryobiopsy. Access to 
occupational lung disease (OLD) services varied between 
centres, with 39 (72%) participants agreeing that they 
have an established route of referral to a regional OLD 
service, and 22 (41%) agreeing that they work in an ILD 
MDT that has a consultant with expertise in OLD.

Participants estimated that 20% (IQR 15%–30%) of the 
patients in their ILD service have HP as a final diagnosis, 
and of these, 40% (IQR 3%–75%) have had a BAL and 
10% (IQR 5%–20%) a surgical biopsy. Thirty (56%) of 

those taking part in the survey stated that their preferred 
classification for HP is based on the predominant radio-
logical feature on high resoltion CT scan (inflammatory, 
mixed or fibrotic HP), whereas nine (17%) prefer classi-
fication based on duration of symptoms (acute, subacute 
or chronic HP).

Participants estimated that they are able to identify a 
cause in 32% (IQR 20%–50%) of patients diagnosed with 
HP. Thirty-two (59%) respondents agreed that in the ILD 
service they worked in, HP is commonly attributed to 
domestic exposures in the home or garden, whereas the 
corresponding figure for workplace exposures was only 
21 (39%). The most commonly suspected domestic and 
occupational causes, respectively, are exposure to avian 
proteins (figure  1) and metalworking fluids (MWFs)/
coolants (figure 2).

Twenty-five statements reached consensus agreement 
for either the assessment of patients with unexplained 
ILD or management of confirmed HP (tables  1 and 2, 
respectively). Eight statements did not reach consensus 
agreement (table 3).

Discussion
This study presents the first British data relating to 
establishing HP causation, based on the opinion of ILD 
specialists with a cumulative total of over 500 years of clin-
ical practice. There was a high level of consensus agree-
ment among participants that identifying exposure to a 
known cause of HP is important, both for the assessment 
of patients with unexplained ILD and the management 
of patients with confirmed disease. There was also a clear 
consensus view that in many cases of HP in Britain it is 
not possible to identify a cause, and that there are identi-
fiable barriers that contribute to this in day-to-day clinical 
practice.
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Figure 2  Commonly suspected occupational causes of 
HP (n=54). HP, hypersensitivity pneumonitis.

Table 1  Agreed consensus statements for the assessment of HP diagnosis and/or cause in patients with unexplained ILD 
(n=54)

Statements % agree

All patients with suspected HP on clinical or radiological grounds should be referred for a regional ILD MDT opinion. 83

In patients with ILD of unknown cause, the following clinical features increase the likelihood of a final diagnosis of HP:

►► History of exposure to a known cause.
►► Similar symptoms in cohabitants or coworkers.
►► Symptoms that improve away from the home or workplace.

96
89
78

The following tests should be requested for all patients with unexplained ILD:

►► Blood tests for specific IgG to known causes of HP. 81

In day-to-day practice, the following tests are useful in helping to differentiate HP from other forms of ILD:

►► Specific IgG blood tests to known causes.
►► Natural challenge (eg, improvement with avoidance of exposure).

89
70

HP, hypersensitivity pneumonitis; ILD, interstitial lung disease; MDT, multidisciplinary team.

The main limitations of this study are twofold. First, as 
there is no national database for HP, the survey results 
are reliant on estimates from practicing clinicians, rather 
than routinely recorded British outcome data. The 
second consideration is that as the overall participation 
rate was <50% of those invited by email, the results may 
not be truly representative of the full range of national 
practice and opinion.

Participants in the GB HP survey estimated that on 
average, 20% of all ILD cases in their service have HP as 
a final diagnosis, a figure that is slightly higher than the 
2%–15% range reported from ILD registries or database 
studies from other countries.15 17–23 It is not possible to 
determine whether this difference is real, or due to the 
limitation of our study design. Participants also reported 
that on average, 40% of patients diagnosed with HP have 
had a BAL, although this estimate varied widely (between 
0% and 100%), suggesting that the British diagnostic 
approach varies markedly between centres.

British specialists were also asked to estimate what 
proportion of the patients diagnosed with HP, have an 
identifiable causative exposure. Although the median 
value for this estimate was 32%, there was again a wide 
range of opinion (between 5% and 76%). This degree of 
variability is perhaps not surprising, considering the lack 
of a standardised national approach to establishing HP 
causation. While the true epidemiology of HP in Britain 
remains unknown, the range of estimates from the GB 
HP survey were broadly consistent with the findings 
from other studies, where the proportion of HP patients 
without an identifiable cause was: 0% in Japan14; 4% in 
Brazil15; 6% in Poland16; 28% in China17; and 25%–63% 
in the USA.10–13

Although consensus agreement was not reached, 54% 
of participants agreed that they commonly attribute HP 
to be an ‘idiopathic disease’. It is not possible from the 
survey results to determine whether this term is used to 
reflect the difficulties clinicians encounter in identifying 
the cause, or a true belief that HP can occur spontaneously 
(ie, without there being a cause to identify). Notably, 

43% of participants recognised that BAL lymphocytosis 
in HP can persist following cessation of exposure, and 
in some cases it may therefore be impossible to identify 
the cause, if it is no longer present in the work or home 
environment.

Causation in HP is likely to vary between countries due 
to a wide range of factors, including differences in geog-
raphy, climate, housing and industry. In terms of identi-
fying possible causes, GB HP survey participants reported 
that they more commonly attribute the disease to domestic 
exposures in the home or garden, than occupational 
exposures in the workplace. For domestic HP, the most 
commonly suspected exposures are to birds, bird drop-
pings or feathers. This is in keeping with the majority of 
studies from other countries, where avian exposure has 
been the most commonly identified cause, accounting 
for 17%–66% of all cases.10–12 14 16 17 24 A recent retrospec-
tive single-centred US study also noted a high prevalence 



4 Barber CM, et al. BMJ Open Resp Res 2019;6:e000469. doi:10.1136/bmjresp-2019-000469

Open access

Table 2  Agreed consensus statements for the management of patients with confirmed HP (n=54)

Statements % agree

The main aim of HP management is (where possible) to identify a cause and assist patients in avoiding further 
exposure.

96

A domestic cause of HP should be suspected if patients report that symptoms occur a few hours after a specific 
exposure in the home environment, or improve away from home, for example, following a 1- to 2-week holiday.

94

An occupational cause of HP should be suspected if patients report that symptoms occur a few hours after a 
specific exposure in the workplace, or improve away from work, for example, on rest days or holidays.

94

In many cases of confirmed HP it is difficult to identify a cause. 98

HP is commonly attributed to ‘no identifiable exposure’. 93

Identifying the cause of HP is difficult in some cases:

►► Due to the limited range of specific IgG blood tests available.
►► As there is no standardised facility to measure causative exposures in the home.
►► As there is no standardised facility to measure causative exposures in the workplace.
►► As there is no standardised questionnaire to identify causes in the home.
►► As there is no standardised questionnaire to identify causes in the workplace.
►► As there is no routinely available facility to carry out home or workplace visits.

85
85
78
78
76
74

Specific IgG titres to the cause (where available) may remain elevated in the blood following cessation of exposure 
and are not a reliable method of identifying ongoing exposure.

85

Prognosis in HP:

►► Is very variable.
►► Is mainly related to the degree and pattern of fibrotic change at the time of diagnosis.
►► Is worse for patients where an identified cause cannot be avoided.
►► Is worse for patients where a cause cannot be identified.

91
87
84
76

The following features are associated with ‘reversible disease’, that is, the potential for some degree of clinical 
improvement with cessation of exposure and/or immunosuppression:

►► Improvement of symptoms away from the home or workplace: 96

In a proportion of biopsy proven HP, fibrosis progresses despite cessation of exposure to the cause. 98

HP, hypersensitivity pneumonitis.

Table 3  Statements not reaching consensus agreement for the assessment of HP diagnosis and/or cause in patients with 
unexplained ILD (n=54)

Statements % agree

In day-to-day practice, the following tests are useful in helping to differentiate HP from other forms of ILD:

►► Lymphocyte proliferation tests.
►► Home or workplace visit.
►► Specific inhalation challenge (hospital based).

19
48
35

In patients where HP is the first choice clinical and radiological diagnosis, a BAL differential cell count:

►► Is not required if there is a clear history of exposure.
►► Is not required if there is a clear history of exposure and an elevated level of specific IgG to a known cause.

59
61

HP is commonly attributed to ‘an idiopathic disease’. 54

Normal levels of specific IgG to avian proteins effectively exclude bird or feather down/duvet exposures as the 
cause of HP in exposed individuals.

15

BAL lymphocytosis may persist following cessation of exposure and is not a reliable method of identifying ongoing 
exposure.

43

BAL, bronchoalveolar lavage; HP, hypersensitivity pneumonitis; ILD, interstitial lung disease.

of contact with avian protein in biopsy proven chronic 
HP cases (29% to bird and 58% to down), and incorpo-
rated a history of exposure into a prediction model.4 A 
slightly different pattern of causation for chronic fibrotic 
HP was reported from a retrospective single-centred 
Brazilian study, as exposure to mould (29% of cases) was 

a more common cause than contact with birds/feathers 
(23% of cases).15

Occupational exposures are also an important cause of 
HP,25 accounting for an estimated 19% of all cases.26 The 
GB HP survey identified variable access to specialist OLD 
services nationally, with only 41% of participants reporting 
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that their ILD MDT has a consultant with expertise in 
OLD, and 72% an established route of referral. For occu-
pational causes, the most commonly suspected exposures 
are to MWF or organic material (eg, compost, hay, leaves, 
soil, wood). This is entirely in keeping with data from the 
UK reporting scheme for occupational HP between 1996 
and 2015, where exposure to MWF (35% of cases) and 
farming (17% of cases) were the most common causes.27 
The reporting data demonstrated that over this time 
period, ‘Metalworking fluid HP’ has become the most 
commonly reported cause of occupational HP in the UK, 
a change in epidemiology that merits further research.28

Given the poor level of diagnostic agreement for HP 
between MDTs, the GB HP survey selected a relatively low 
(70%) level for consensus agreement.7 29 Utilising this 
threshold, the survey found consensus for 25 of 33 state-
ments relating to different aspects of HP and causation, 
with many having much higher levels of agreement. 
Although methodological differences do not allow exact 
comparisons, the results from an international Delphi for 
HP diagnosis offer a valuable comparator for some of the 
British consensus statements. Of note, the international 
Delphi comprised three rounds, required 80% agree-
ment for consensus, and sought views from 45 experts 
from 14 countries (22 from North America and 3 from the 
UK).7 Despite these differences, the international Delphi 
and GB HP surveys found similar consensus agreement 
for the importance of certain aspects of HP diagnosis, 
including MDT case discussion, identifying exposure 
to a known cause and recognising a temporal relation 
between symptoms and exposure. Another common view 
shared by participants of the two studies related to the 
use of specific inhalation challenges (SIC) to confirm 
causation in HP. Although these are routinely carried out 
as part of the diagnostic approach in some centres,8 SIC 
was only rated as diagnostically useful by 35% of British 
ILD specialists and as diagnostically important by 42% in 
the first round of the international Delphi.

One notable difference between the findings of the 
two studies related to the utility of specific IgG blood 
testing to known causes of HP. The diagnostic value of 
specific IgG testing did not reach consensus for impor-
tance in the international Delphi, but in the first round, 
the majority (53%) rated it as important.7 In contrast, the 
GB HP survey participants did reach consensus agree-
ment that specific IgG blood tests: are useful in helping 
to differentiate HP from other forms of ILD; should be 
requested for all patients with unexplained ILD; and act 
as a barrier to establishing causation in some cases due to 
the limited panel available. The diagnostic importance 
of IgG testing was further highlighted in the survey as the 
majority of British ILD clinicians (61%) agreed that in 
the context of a clear exposure history, typical radiology 
and an elevated level of specific IgG to a known cause, a 
BAL differential cell count is not required.

There was also consensus agreement among British 
ILD specialists that the lack of routine provision for 
home/workplace visits acts as a barrier to identifying the 

cause of HP in some cases. In Britain, ILD MDTs operate 
within a government funded National Health Service, 
and there is no standardised approach for investigating 
possible causes of HP, and no routinely available funding 
for home/workplace visits for environmental sampling. 
The current approach to identifying HP causation in 
Britain is therefore often heavily reliant on patient 
history and the results of specific IgG testing. Alternative 
strategies to antigen identification have been suggested 
in other countries, based either on the results of bespoke 
IgG testing or SIC to extracts of microorganisms cultured 
directly from the home or workplace.30 31 While this type 
of approach is promising, it requires further validation, 
and is not likely to impact on HP practice in Britain in 
the near future.

In conclusion, the GB HP survey has demonstrated 
national variation in the utilisation of invasive diagnostic 
tests in HP, but consensus opinion for some of the key 
aspects of practice relating to establishing causation. 
The survey has highlighted that ILD specialists believe 
this to be an important area of practice, affecting clin-
ical outcomes, but that there are identifiable barriers 
preventing this for most British HP patients.
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