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ωHypersensitivity pneumonitis (HP), also 
called extrinsic allergic alveolitis, is a complex 
syndrome of varying intensity, clinical 
presentation, and natural history, caused by 
an exaggerated immune response to the 
inhalation of a large variety of organic 
particles.  

ωIt can progress to disabling, fatal, end-stage 
lung disease.  

DEFINITION of HP 



Major Antigens causing HP 







Clinical Presentation 



Predictors of HP  



Clinical Behavior  

ÅMost of the cases examined fit best into a 

two-cluster model.  

ÅSubacute HP difficult to define  

ÅOverlap features with both the ñacuteò and 

ñchronicòcomponents. 

ÅAcute and chronic do not describe 

pathogenic pathways and do not imply that 

chronic HP follows acute HP, which remains 

uncertain 

Lacasse Y, et al.Int Arch Allergy Immunol 2009 



Classification of HP 

ÅCluster 1: recurrent systemic symptoms (chills, 

body aches) and normal chest X-rays 

ÅCluster 1: classical acute form of HP, tends to occur 

in individuals exposed to thermophilic actinomycete 

species or fungi (e.g., farmerôs lung).  

ÅCluster 2: more features of chronic and severe 

disease (i.e., clubbing, hypoxemia, restrictive 

patterns on PFTs, and fibrosis on HRCT.  

ÅCluster 2: Chronic form of HP,  tends to occur in 

individuals with bird antigen exposure 

Lacasse Y, et al.Int Arch Allergy Immunol 2009 



VACUTE HP 

VSUBACUTE HP 

VCHRONIC HP 

VACUTE EXACERBATIONS 

CLINICAL PRESENTATION OF HP 



ACUTE EXACERBATIONS OF HP 

Seems to occur mainly in:  

ωmale smokers 

ωwith fewer lymphocytes and  

    increased neutrophils in BALF,  

ωwith advanced fibrosis on HRCT 

ωworse pulmonary function  

Pathology: DAD+OP  



Acute HP 

Å Influenza-like syndrome occurring a few hours after a (usually) substantial 
exposure.  

 

Å Symptoms gradually decrease over hours/days but often recur with 
reexposure. 

 

Å Acute episodes can be indistinguishable from an acute respiratory infection 
caused by viral or mycoplasmal agents.  

 

Å Occasionally, respiratory symptoms in acute HP are mild or absent. 

 

Å The acute form is nonprogressive and intermittent, with spontaneous 
improvement after antigen avoidance.  

 

Å Some patients with recurrent acute episodes of farmerôs lung may develop 
an obstructive lung disease with centrilobular emphysema instead of 
fibrosis.  



HRCT findings in Acute HP 

ÅHRCT is useful in separating the clinical forms of HP.  

 

ÅHRCT may be normal in patients with symptomatic 

acute HP. 

 

ÅPredominant findings: ground-glass opacities or 

poorly defined small nodules.  

 

ÅDiffuse areas of dense air-space consolidation may 

be associated with groundglass opacities. 



HRCT in acute phase of HP 

ωGGO during the acute 
phase of HP.  

ωSeveral secondary 
pulmonary lobules are 
spared and appear as 
darker areas in both lower 
lobes (air-trapping). 

ωEnd expiratory  HRCT is 
helpful. 

ω Courtesy of Paul Stark, MD. 



Subacute HP 

ÅMay result from repeated low-level exposure to 

inhaled antigens.  

Åinsidious onset of dyspnea, fatigue, and cough 

that develops over weeks to a few months. 

Åas a nonspecific febrile disorder until respiratory 

symptoms become visible. 

ÅIn general, subacute HP is a progressive 

disease, with coughing and dyspnea 

becoming persistent. 



HRCT in subacute HP 

(A) 40-year-old woman exposed to birds, numerous ill-defined nodules.  

(B) A 53-year-old woman exposed to birds: patchy ground-glass opacities, ill-defined 

nodules, and patchy areas of mosaic perfusion.  

(C) Expiratory image demonstrating the prominence of the attenuation differences 

supporting the presence of air trapping 



Chronic HP 

Å Unrecognized and untreated acute/subacute episodes may 
evolve to chronic HP.  

 

Å many patients with chronic HP have no recognizable acute 
episodes 

 

Å present as a slowly progressive (insidious) chronic respiratory 
disease (bird exposure).  

 

Å The progressive dyspnea, cough, fatigue, malaise, and weight 
loss.  

 

Å Digital clubbing may be present and predicts clinical 
deterioration.  



HRCT in chronic phase of HP 

ωExtensive reticular opacities, traction 
bronchiectasis and honeycombing. 

ω Selman and Buendia-Roldan. Sem Respir Crit Care Med 2012 

 



 

(C) Subpleural predominant distribution of scattered nodules, ground-glass and reticular opacities, 

and traction bronchiectasis.  

 

(D) Irregular reticular and ground-glass opacities with architectural distortion, traction 

bronchiectasis, and honeycombing (arrow) in a peripheral distribution simulating the UIP-like pattern. 



 

Chronic hypersensitivity pneumonitis: HRCT 

patterns and pulmonary function indices as 

prognostic determinants 

 
ÅKey points: 

ÅHRCT is increasingly used to assess 

chronic fibrotic HP. 

Å HRCT patterns are superior to pulmonary 

function tests for predicting mortality.  

Å Extensive traction bronchiectasis 

strongly predicts poor survival in 

chronic HP. 

Walsh SL, Sverzellati N, Devaraj A, Wells AU, Hansell DM. Eur Radiol 2012 

http://www.ncbi.nlm.nih.gov/pubmed?term=Walsh%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=22466512
http://www.ncbi.nlm.nih.gov/pubmed?term=Sverzellati%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22466512
http://www.ncbi.nlm.nih.gov/pubmed?term=Devaraj%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22466512
http://www.ncbi.nlm.nih.gov/pubmed?term=Wells%20AU%5BAuthor%5D&cauthor=true&cauthor_uid=22466512
http://www.ncbi.nlm.nih.gov/pubmed?term=Hansell%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=22466512


HRCT in chronic phase of HP 

ωFeatures favoring HP over IPF or NSIP:  

ςlobular areas with decreased attenuation and vascularity, 

ς centrilobular nodules,  

ςlack of lower zone predominance of abnormalities.  

ω  

LYNCH et al. AJR 1995;165:807-811 







ROLE OF PRECIPITINS/INHALATION CHALLENGES  IN HP 

ÅSerum IgG ab specific to an identified 

antigen should be undertaken.  

ÅAntibodies may be found in exposed but 

asymptomatic individuals,  

ÅFalse-negative mainly in chronic cases. 

ÅThe presence of precipitins only indicates 

exposure and a humoral response (up to 50% 

of asymptomatic pigeon breeders and 2ï10% 

of asymptomatic farmers). 

ÅINHALATION CHALLENGES- not routinely, 

limited to specific research centers.  



BRONCHOALVEOLR LAVAGE IN HP  

 

ωIncrease of total and % of lymphocytes, T cells, 
mast cells.  

ωAlso in asymptomatic HP. 

ωCD4:CD8 ratio measurement is not 
recommended.  

ωIncrease of neutrophils together with 
lymphocytes characterizes the acute attacks. 



BRONCHOALVEOLAR LAVAGE IN HP 

Blood 

BALF 

Girard et al. ERJ 2011 



ATS BAL GUIDELINES, AJRCCM 2012 



DIAGNOSTIC CRITERIA FOR  HP 
ACUTE  SUBACUTE CHRONIC 

EXPOSURE [Hx, Ab] EXPOSURE [Hx, Ab] EXPOSURE [Hx, Ab] 

FLULIKE SYNDROME PROGRESSIVE DYSPNEA CONSISTENT CHRONIC  
CLINICAL BEHAVOR 

BALF INCREASE 
NEU+LYMP 

BALF LYMP>40%   BALF LYMPHOCYTOSIS 

COMPATIBLE HRCT [GGO, 
CENTRILOBULAR NODULES, 
MOSAIC, AIR TRAPPING] 

HRCT RETICULAR ON 
SUBACUTE CHANGES 

RESTRICTIVE PFTs+ 
HYPOXEMIA+ LOW 
DIFFUSION  

RESTRICTIVE PFT+ 
HYPOXEMIA+LOW 
DIFFUSION  

IMPROVEMENT ON 
REMOVING, WORSENING 
AFTER REEXPOSURE 
 

IMPROVEMENT ON 
REMOVING, WORSENING 
AFTER REEXPOSURE 

LUNG BIOPSY IF NEEDED  

SELMAN 2012 



DIFFERENTIAL DIAGNOSIS OF HP 

ÅACUTE HP 
ÅBronchial asthma 

ÅAcute RTI 

ÅAcute endotoxin exposure 

ÅOrganic dust toxic syndrome 

ÅABPA 

ÅAspiration pneumonitis 

ÅAIP 

ÅDƻƻŘǇŀǎǘǳǊŜΩǎ ǎȅƴŘǊƻƳŜ 

 

ÅSUBACUTE HP 

ÅRecurrent RTI 

ÅAPBA 

ÅVasculitis [GPA, MPA, Churg-Strauss] 

ÅSarcoidosis 

ÅBerylliosis 

ÅSilicosis / Talcosis 

ÅPLCH  

ÅDIP/RB-ILD, COP 

 

   

 

ÅCHRONIC HP 

ÅIPF/CPFE 

ÅNSIP 

ÅSarcoidosis  

ÅMAC complex disease 

 

 



1. Interstitial mononuclear cell infiltrates  

2. Small, often poorly formed, non caseating 
granulomas- absent in ~ 1/3 of cases.  

3. Bronchiolitis- frequently similar to BO,  
peribronchiolar, usually lymphocyte-
dominant.  

4. Interstitial fibrosis/honeycombing- 
indistinguishable from UIP. 

4 major pathological features of HP 







ÅMore frequent in HP than in IPF: 

ÅBronchiolitis,  

ÅCentrilobular fibrosis, 

ÅBridging fibrosis 

ÅOrganizing pneumonia,  

ÅGranulomas 

ÅGiant cells 

ÅLymphocytic alveolitis 

Pathological differentiation of 

chronic HP from IPF/UIP 

Takemura T, et al. Histopathology 61, 1026ï1035 (2012)  




