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F/42

• C/C: 기침

• 3주 전부터 거의 매일 실내 수영장에서 수영

• 1주 전부터는 수영이 끝난 후 미열과 기침이 발생

• 비흡연자





과민성 폐장염 (Hypersensitivity Pneumonitis, HP) 

• Inflammatory and/or fibrotic disease affecting the lung parenchyma and 

small airways

• Immune-mediated reaction provoked by an overt or occult inhaled 

antigen in susceptible individuals.



Symptoms & signs 

• Dyspnea, cough

• Midinspiratory squeaks 

• Constitutional symptoms such as weight loss, flu-like symptoms 
(chills, low-grade fever, malaise)

• Chest tightness, wheezing

• Crackles or Cyanosis



Past classification: acute/subacute/chronic

급성 과민 폐렴 (<6mo)

• 단기간에 다량의 원인물질 폭로 후 발생. 

• 대개 폭로 2-9시간 후에 호흡곤란, 기침, 근

육통,오한, 발열, 두통, 쇠약감 등

• 발열, 빈호흡, 양측성 수포음과 심할 경우

청색증도 가능

만성 과민 폐렴 (>6Mo)

• 소량의 원인물질에 지속적으로 장기간

폭로 때 발생. 

• 수개월에서 수년간 증상

• 발열은 없고 심한 호흡곤란, 기침, 체중

감소, 식욕부진 등이 흔함. 

• 기저부의 수포음과 빈호흡이 관찰.

→ Vaguely defined, not associated with clinical outcomes



Revised subtype of HP

• Fibrotic HP vs. nonfibrotic HP

• Determined by the predominant presence or absence of 
radiological and/or histopathological fibrosis

• More associated with the clinical course and other outcomes 

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Epidemiology 

• Prevalence varies with regional disparities

• Incidence
• 0.3 - 0.9 /100,000 

• Bird breeder’s disease:  4.9/100,000

• 1-year prevalence: 1.67– 2.71/100,000 in U.S. 

• Proportion of HP among all ILD cases:  2% - 47% 

Am J Respir Crit Care Med 2020: 202(3); e36–e69

Ann Am Thorac Soc 2018;15(4):460-469



Natural History & Prognosis

• Nonfibrotic HP, avoid ongoing exposure → favorable prognosis

• Fibrotic HP, with a usual interstitial pneumonia (UIP)-like pattern

→ reduced survival

• Poor prognostic factors
• Cigarette smoking

• Lower baseline VC 

• Lack of BAL lymphocytosis

• Persistent exposure to the inciting agent and/or inability to identify an inciting agent 

• Inciting agent is not identified in 30–50% of cases

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Pathogenesis

Immunological Dysregulation

• Humoral immune response

• antigen-specific IgG antibody

• T-helper cell type 1 (Th1) cellular immune responses

• Lymphocytic inflammatory pattern and 

granulomatous inflammation

Genetic/Host Susceptibility

• Polymorphism in MHC II, proteasomes..

• MUC5B polymorphiam

• Telomere-related gene mutation..

Am J Respir Crit Care Med 2019: 200(3); 301–308



Sources of antigens

• Organic particulate matter
I. Microbes

II. Proteins/enzymes

• Inorganic particulate matter
I. Chemicals

II. Pharmaceutical agents

III. Metals

Am J Respir Crit Care Med 2020: 202(3); e36–e69





Sources of antigens

Korean Med Assoc 2009; 52(1): 49 - 58



Laboratory findings

• Bronchoalveolar lavage (BAL) fluid
• Lymphocytosis: Lymphocytosis > 20%, often > 50%
• Decreased CD4/CD8 ratio

• Serum antigen-specific IgG antibody

• Inhalation challenge

• 참고: Normal BAL fluid in nonsmokers
• Macrophages >80%
• Lymphocytes ≤ 15%
• Neutrophils ≤ 3%
• Eosinophils ≤ 0.5%
• Mast cells ≤ 0.5%



Clinical practice guideline

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Subtype of HP

Nonfibrotic HP Fibrotic HP

HRCT findings
▪ Typical HP
▪ Compatible with HP
▪ Indeterminate for HP

▪ Typical HP
▪ Compatible with HP
▪ Indeterminate for HP

Histopathological 
findings

▪ Typical HP
▪ Probable HP
▪ Indeterminate HP

▪ Typical HP
▪ Probable HP
▪ Indeterminate HP

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Radiologic findings; Nonfibrotic HP

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Radiologic findings; Nonfibrotic HP

• Typical HP: at least one parenchymal infiltration and at least one  
small airway disease, both in a diffuse distribution in HRCT

• Parenchymal infiltration (1)
• GGOs
• Mosaic attenuation

• Small airway disease (1)
• Ill-defined, centrilobular nodules
• Air trapping

• Distribution of parenchymal abnormalities
• Craniocaudal: diffuse (with or without some basal sparing)
• Axial: diffuse

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Nonfibrotic typical HP

centrilobular nodules mosaic attenuation (inspiratory scan) air trapping (expiratory scan)

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Radiologic findings; Fibrotic HP



Radiologic findings; Fibrotic HP

• Typical HP: an HRCT pattern of lung fibrosis in one of the distributions and at least one 

abnormality indicative of small airway disease

• Lung fibrosis (do not predominate):
• Irregular linear opacities/coarse reticulation with lung distortion
• Traction bronchiectasis and honeycombing

• Distribution of fibrosis:
• Random both axially and craniocaudally or
• Mid lung zone–predominant or 
• Relatively spared in the lower lung zones

• Small airway disease:
• Ill-defined, centrilobular nodules and/or GGOs
• Mosaic attenuation, three-density pattern*, and/or air trapping (often in a lobular distribution)

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Three-density pattern

Inspiratory images Expiratory images 

Ground-glass opacity

Lucent lung 

Normal lung

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Fibrotic typical HP

Coarse reticulation and minimal honeycombing in a random axial distribution 
with no zonal predominance in association with small airway disease.

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Fibrotic compatible-with-HP pattern

Central predominance
(peribronchovascular) 

Upper-lung-zone predominance Fibrotic ground-glass attenuation

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Histopathologic findings: Nonfibrotic HP

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Nonfibrotic HP

cellular bronchiolitis poorly formed nonnecrotizing granuloma



Histopathologic findings: Fibrotic HP

Am J Respir Crit Care Med 2020: 202(3); e36–e69



Fibrotic HP

expansion of the peribronchiolar interstitium Schaumann bodies



Diagnosis

• Exposure identification
• Absence of an identifiable exposure in up to 50% of fibrotic HP

• Chest HRCT scan pattern

• Bronchoscopic/histopathological findings

• No individual feature is sufficient in isolation, nor are any mandatory.



Am J Respir Crit Care Med 2020: 202(3); e36–e69



CHEST 2021; 160(2):e97-e156



Treatment

• Antigen avoidance

• Glucocorticoids
• prednisone 0.5 mg/kg per day (up to 30 mg per day) 
• Acute: 1~2 weeks, tapered over the next 2~4 weeks
• Chronic: 4~8 weeks, tapered to 10mg/day by 3months

• Immunosuppressants
• Azathioprine (AZA)
• Mycophenolate mofetil (MMF)

• Rituximab

• Antifibrotic agents
• Nintedanib
• Pirfenidone

• Lung transplantation



Corticosteroids

N=202 

93 nonfibrotic HP, 109 fibrotic HP

80% had corticosteroid Tx

Nonfibrotic HP

No significance Fibrotic HP

J Clin Med 2019: 8;14

p < 0.001 p = 0.43

p = 0.96 p = 0.59



Corticosteroids in fibrotic HP

N=144, fibrotic HP w/o extensive fibrosis, Japan

BMC Pulm Med 2021: 21:243



Immunosuppressants: MMF or AZA

• Retrospective data, 4 center

• No effect on FVC, but improvement in DLCO of 4.2% (P < 0.001)  after 1 year treatment.

CHEST 2017; 151(3):6 19-625



Antifibrotics: nintedanib, pirfenidone

Tuberc Respir Dis 2020;83:122-131



Antifibrotics: nintedanib

• INBUILD study
• 26% of chronic HP

• Reduced the annual rate of FVC decline

N Eng J Med 2019;381:1718

Lancet Respir Med 2020;8: 453–60



Antifibrotics: pirfenidone

• Open-label Study With Pirfenidone
• 22 chronic HP

• Immunosuppressant + pirfenidone

• Not associated with improvement of FVC, DLCO

• But improved quality of life 

• RELIEF study 
• 45% of chronic HP

• Decreased change of FVC% predicted

Lancet Respir Med 2021;9: 476

Arch Bronconeumol 2020; 56(3):163-169



F/58, cough, sputum for 3 months

• 2012

• 충북 제천, 농사-고추 따기 등

• 비료 포대 접는 일

• 가축 (-)

• 비흡연자

• 25년 된 조립식 주택, 베란다- 곰팡이 약간





F/58, cough, sputum for 3 months

2012 VATS lung biopsy

Lung, right upper lobe, wedge resection :       

Cellular interstitial pneumonia

with 1) lymphoplasmacytic inflammation

2) peribronchial and subpleural distribution

3) a few foreign-body type giant cells and granulomas formation

4) type II pneumocyte hyperplasia

Consistent with hypersensitivity pneumonia

Pd 20mg ~ taper off within 2 months → F/U loss



2016 dyspnea, lower leg pitting edema
Nephrotic syndrome, Kidney biopsy: MPGN

High dose steroid + MMF → F/U loss 



2017 dyspnea, wheezing 

Lung, right lower lobe, transbronchial lung biopsy :

Chronic granulomatous inflammation

with 1) foreign body type multinucleated giant cells

2) no necrosis

consistent with Hypersensitivity pneumonitis



2019 2021



Summary

• Careful history taking is important for the diagnosis of HP.

• Two subtypes of HP: Nonfibrotic vs fibrotic HP

• Diagnosis of HP can be made by multidisciplinary discussions
• Radiologic findings
• BAL lymphocytosis
• Histopathologic findings

• Treatment of HP
• Avoidance of antigen
• Corticosteroids and/or immunosuppressants
• Antifibrotics might be helpful in fibrotic HP.


