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Hypersensitivity pneumonitis (HP) is one of the first recognized interstitial lung diseases 

(ILDs), having been described as early as 1700. The etiopathogenesis of HP is based on 

repeated exposure to an occult source of inducers in genetically predisposed individuals. Both 

fibrotic and non-fibrotic HP are frequently misdiagnosed for other ILDs (sarcoidosis, 

idiopathic pulmonary fibrosis, nonspecific interstitial pneumonia, systemic autoimmune 

rheumatic diseases (SARD)- ILDs, familial pulmonary fibrosis), since the clinical and 

radiological picture is usually the same. This is caused by the fact that the lung has a limited 

repertoire of immune reactions to internal and external stimuli, and the only factor that 

differentiates HP from other ILD is exposure to primarily organic inducers (antigens + 

admixtures), which is crucial for the initiating and perpetuating of the pathogenetic process in 

HP. Although proof of exposure is required for a definitive diagnosis of HP in current 

guidelines, the search for the source of exposure is unsuccessful in up to half of patients with 

HP (1). Since the treatment of ILD is based not on a precise diagnosis only but also on the 

biologic behavior of the disease, some may argue that it does not make sense to waste time 

with an exhaustive search for the inducer, if the treatment of all ILDs is similar. However, the 

influence of the type of antigen on the clinical picture and the outcome of HP is crucial. For 

example, HP caused by exposure to metalworking fluids and isocyanates, and the hot tub lung 

rarely present with fibrotic features. In contrast, cases of HP with indeterminate exposure 

were more frequently associated with a progressive fibrotic course of the disease. The 

unfavorable prognosis in the case of indeterminate exposure is probably mainly caused by the 

fact that patients cannot effectively avoid exposure if it is unknown (2). All these facts 

support the usefulness of the search for exposure not only from the point of view of correct 

diagnosis, but also of prognosis and preventive measures. 

What kind of tools do we have for the identification of inducing antigens? The basic tool that 

should be applied to every new patient with ILD is a history of exposure; professional, 

domestic or related to free-time activities and hobbies (3,4). The bad news is that with this 

approach we fail in up to 40 % of patients with HP to identify the causative antigen despite 

repeated history taking. Therefore, in the clinical practice of some ILD centers, questionnaires 

are regularly used, mainly in patients with a radiological picture that is more often compatible 

with HP and with a higher percentage of lymphocytes in bronchoalveolar lavage fluid, to 

increase the probability of identifying the source of exposure (5). However, recent work by 

Barnes et al. suggests that the exposure identified by the questionnaires may not be clinically 

relevant (6). But how, then, can we determine which exposure is clinically relevant in a 
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patient with suspected HP and an unknown causative antigen? The use of immunological 

assays that confirm the immune reaction against potential inducing antigens is suggested. 

Practically, this usually involves the determination of serum-specific IgG (SsIgGs) (7). 

However, there are several problems with this approach. First, different manufacturers use 

different cut-off values, usually based on the population tested by the manufacturer. An 

example is the determination of specific IgG against Aspergillus fumigatus, with different cut-

off values for the UK, Japan, or India (8). Sensitivity rates in different populations reflect, 

among other factors, the geographical or socio-economic characteristics of the populations. 

Second, exposure to fungi does not always result in the production of SsIgGs. For instance, 

Vaali et al. examined specific IgG in the serum and stools of individuals with documented 

occupational exposure to fungi and of nonexposed controls. They found no significant 

difference in the concentration of SsIgGs against molds cultured from the working space 

between exposed and unexposed individuals (9). Third, it is not known which antigens from 

commercially available sets to test. Obviously, the portfolio of potential inducers differs based 

on geographical and socioeconomic conditions; nevertheless, it seems that the main antigens 

are common throughout the world. In the meta-analysis of 967 publications performed by 

Barnes, 62 unique exposures associated with HP were revealed. Interestingly, only three main 

big groups dominated: birds (32 % HP cases), molds (17 % HP cases) and antigen-

indeterminate (15-24 % HP cases) (2). Furthermore, in our cohort of 37 HP patients versus 35 

controls, we proved most frequently sensitization against molds (Aspergillus fumigatus, 

Candida albicans, and mold mixture) and parrots and mammal hair mixture. Interestingly, we 

also frequently identified sensitization to mites (Dermatophagoides pteronyssimus, 

Dermatophagoides farinae, Dermatophagoides microceras, and Glycophagus domesticus), 

which is usually not regularly investigated. This may support the hypothesis that the mites 

may co-trigger the pathogenetic reaction leading to HP through their immunomodulatory 

properties (10). In centers with expertise, individual SsIgGs can be performed with the 

material collected by the patients in their own environment if needed. The results of these 

individually prepared assays may disclose suspicious inducer in the case when commercially 

available assays against standard antigens do not reveal the corresponding source of exposure 

(11).  

Despite the limitations mentioned above, the use of SsIgGs investigations is reasonable for 

identifying exposure in newly diagnosed HP, suspected of HP. Usually, the fluorescent 

enzyme or chemiluminiscence immunoassay method is used. The use of immunoprecipitation 
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on agar (Ouchterlony sec.) is currently used in a minority of laboratories.  From the 

commercially available SsIgG assays, the tests for molds and feathers seem to be most helpful 

if used in relation with clinical picture of the disease. Since there are significant variations in 

sensitization and exposure, even within an asymptomatic population, individual laboratories 

should establish reference ranges within their own populations (12). 

We must always remember that SsIgG values are only part of mosaic in the diagnostic workup 

of ILDs and should be related to the history and questionnaires and are recommended mainly 

in these clinical scenarios: 

 As a part of the diagnostic process in patients with newly revealed ILD, where HP is 

one of the differentials, that is, when history of exposure is negative, and the 

multidisciplinary team discussion did not establish another diagnosis.  

 As a tool for confirmation of the antigen as a sensitizer in the case of multiple sources 

from history or questionnaires. 

 As a proof of the causality of exposure and HP in suspicion of occupational disease. In 

this case, further tests may be demanded (direct challenge or specific inhalation 

challenge). 

 Consider performing SsIgGs (ev. individually prepared SsIgS) when the clinical 

course of ILD raise a suspicion of potential external trigger as a cause of clinical 

and/or radiologic worsening. 

(Figure 1). 

The list of suggestions for the use of SsIgGs in clinical practice is based on data from the 

literature and our clinical experience. Clinicians should be aware that SsIgG investigation is a 

useful tool for the diagnosis and differential diagnosis of HP; however, it should be always 

evaluated in complex with other clinical, radiological, and histopathologic parameters (13). 

The identification of exposure is crucial not only for diagnosis but also for prognosis, since 

the patient should be adequately advised to avoid potential sources of exposure (14).  

 

Funding of the research: 

The research mentioned in the Editorial and the work on manuscript itself did not receive any 

specific grant from funding agencies in the public, commercial, or not-for-profit sectors.  



Page 5 of 9

Jo
ur

na
l P

re
-p

ro
of

 

Conflicts of interest: 

The authors declare do not have any conflicts of interest that may be considered to influence 

directly or indirectly the content of the manuscript.  

 

Artificial intelligence involvement: 

No material in this manuscript has been partially or totally produced with the help of any 

artificial intelligence software or tool.  

 

Acknowledgements:  

The authors thank Monika Andělová, dr. Rer.Nat., Ph.D  for help with language editing of the 

manuscript. 

 

References 

1. Raghu G, Remy-Jardin M, Ryerson CJ, Myers JL, Kreuter M, Vasakova M, et al.. 

Diagnosis of Hypersensitivity Pneumonitis in Adults. An Official ATS/JRS/ALAT 

Clinical Practice Guideline. Am J Respir Crit Care Med. 2020 Aug 1;202(3):e36-e69. 

doi: 10.1164/rccm.202005-2032ST. Erratum in: Am J Respir Crit Care Med. 2021 Jan 

1;203(1):150-151. doi: 10.1164/rccm.v203erratum1. Erratum in: Am J Respir Crit 

Care Med. 2022 Aug 15;206(4):518. doi: 10.1164/rccm.v206erratum4. PMID: 

32706311; PMCID: PMC7397797. 

2. Barnes H, Lu J, Glaspole I, Collard HR, Johannson KA. Exposures and associations 

with clinical phenotypes in hypersensitivity pneumonitis: A scoping review. Respir 

Med. 2021 Aug;184:106444. doi: 10.1016/j.rmed.2021.106444. Epub 2021 May 6 

3. Johannson KA, Barnes H, Bellanger AP, Dalphin JC, Fernández Pérez ER, Flaherty 

KR, et al. Exposure Assessment Tools for Hypersensitivity Pneumonitis. An Official 

American Thoracic Society Workshop Report. Ann Am Thorac Soc. 2020 

Dec;17(12):1501-1509. doi: 10.1513/AnnalsATS.202008-942ST. PMID: 33258669; 

PMCID: PMC7706597. 



Page 6 of 9

Jo
ur

na
l P

re
-p

ro
of

4. Jenkins AR, Chua A, Chami H, Diaz-Mendoza J, Duggal A, Knight S, et al. 

Questionnaires or Serum Immunoglobulin G Testing in the Diagnosis of 

Hypersensitivity Pneumonitis among Patients with Interstitial Lung Disease. Ann Am 

Thorac Soc. 2021 Jan;18(1):130-147. doi: 10.1513/AnnalsATS.202005-419OC. 

PMID: 32780584. 

5. Grant-Orser A, Asmussen M, Marinescu DC, Hague CJ, Muller NL, Murphy DT, et al. 

Bronchoalveolar Lavage Fluid Cellular Analysis and Radiologic Patterns in Patients 

With Fibrotic Interstitial Lung Disease. Chest. 2024 Aug 22:S0012-3692(24)04930-4. 

doi: 10.1016/j.chest.2024.07.166. Epub ahead of print. PMID: 39179174. 

6. Barnes H, Elmrayed S, Barber CM, Feary J, Lee CT, Gandhi S, et al. A. Scoping 

review of exposure questionnaires and surveys in interstitial lung disease. BMJ Open 

Respir Res. 2024 May 15;11(1):e002155. doi: 10.1136/bmjresp-2023-002155. PMID: 

38754906; PMCID: PMC11097806. 

7. Iijima Y, Ejima M, Yamana T, Sonoda S, Shibata S, Shirai T, et al Assessment of 

clinical relevance of antigen improves diagnostic accuracy of hypersensitivity 

pneumonitis. BMC Pulm Med. 2024 Feb 14;24(1):84. doi: 10.1186/s12890-024-

02849-6. PMID: 38355540; PMCID: PMC10865633. 

8. Agarwal R, Sehgal IS, Muthu V, Denning DW, Chakrabarti A et al.. Revised ISHAM-

ABPA working group clinical practice guidelines for diagnosing, classifying and 

treating allergic bronchopulmonary aspergillosis/mycoses. Eur Respir J. 2024 Apr 

4;63(4):2400061. doi: 10.1183/13993003.00061-2024. PMID: 38423624; PMCID: 

PMC10991853 

9. Vaali K, Ekumi KM, Andersson MA, Mannerström M, Heinonen T. In Search of 

Clinical Markers: Indicators of Exposure in Dampness and Mold Hypersensitivity 

Syndrome (DMHS). J Fungi (Basel). 2023 Mar 7;9(3):332. doi: 10.3390/jof9030332. 

PMID: 36983500; PMCID: PMC10052403. 

10. Sterclova M, Vasakova M, Metlicka M. Significance of specific IgG against 

sensitizing antigens in extrinsic allergic alveolitis: serological methods in EAA. Rev 

Port Pneumol. 2011 Nov-Dec;17(6):253-9. English, Portuguese. doi: 

10.1016/j.rppneu.2011.07.001. Epub 2011 Sep 16. PMID: 21924863 

11. Šterclová M, Kremlackova V, Mottlova V, Bruzova M, Sojka P, Vasakova M. 

Quantitative assessment of specific serum IgGs may verify source of environmental 

exposure in extrinsic allergic alveolitis (EAA). Cogent Medicine 2021:8. 1894688. 

10.1080/2331205X.2021.1894688. 



Page 7 of 9

Jo
ur

na
l P

re
-p

ro
of

12. Shirai T, Tanino Y, Nikaido T, Takaku Y, Hashimoto S, Taguchi Y, et al. Utility of 

budgerigar/pigeon/parrot-specific IgG antibody with ImmunoCAP® in bird-related 

hypersensitivity pneumonitis caused by other bird species and duvet. Respir Investig. 

2023 Jul;61(4):520-526. doi: 10.1016/j.resinv.2023.05.001. Epub 2023 Jun 7. PMID: 

37295290. 

13. Intra J, Biffi A, Basta F, Delfini C, Novati N, Zucchetti E, et al. The Role of Serum 

IgG Precipitins against Six Typical Organic Antigens Involved in Hypersensitivity 

Pneumonitis: A 10-Year Retrospective Study of a Referral Interstitial Lung Disease 

Centre. Int. J. Transl. Med. 2024, 4, 381-386. https://doi.org/10.3390/ijtm4020025 

14. Tjalvin G, Mikkelsen KE, Apelseth TO, Hollund BE, Svanes C, Van Do T. 

Hypersensitivity Pneumonitis in Farmers: Improving Etiologic Diagnosis to Optimize 

Counselling. J Agromedicine. 2020 Jan;25(1):65-72. doi: 

10.1080/1059924X.2019.1605954. Epub 2019 Apr 27. PMID: 31030638. 

15. Mullin ML, Fernandez G, Marinescu DC, Zheng B, Wong AW, Assayag D, et al. 

Impact of Antigen Exposure on Outcomes and Treatment Response in Fibrotic 

Hypersensitivity Pneumonitis. Chest. 2024 Jun;165(6):1435-1443. doi: 

10.1016/j.chest.2023.12.019. Epub 2023 Dec 19. PMID: 38128609. 

 

  



Page 8 of 9

Jo
ur

na
l P

re
-p

ro
of

Figure 1. Suggestion to the use of serum immunoglobulin Gs (SsIgGs) in the clinical 

practice of newly diagnosed interstitial lung diseases (ILDs). 
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SARD-ILD: Systemic Autoimmune Rheumatic Disease associated Interstitial 

Lung Disease 

HP: Hypersensitivity Pneumonitis 

BAL: bronchoalveolar lavage 

SsIgGs: serum specific immunoglobulin G 

 


