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| Abstract |

ypersensitivity pneumonitis (HP), also known as extrinsic allergic alveolitis, is an

immunologically mediated granulomatous, inflammatory disease of the lungs caused by
repeated inhalation of various antigens. HP may occur in acute, subacute, or chronic forms.
Chronic HP may be progressive, irreversible, and evolve to fibrotic interstitial lung disease. The
diagnosis of HP can be made from a combination of clinical, laboratory, radiologic, and
pathologic findings. A careful environmental and occupational history and establishment of
exposure to a known inciting antigen are key factors in making the diagnosis of HP. Serum
precipitating antibodies, bronchoalveolar lavage, and lung biopsy may be helpful in making the
diagnosis. The pathology of HP is characterized by interstitial lymphocytic infiltration, poorly-
formed noncaseating granulomas, cellular bronchiolitis, and fibrosis. In the pathogenesis of HP,
recent studies showed that both type Il and type IV hypersensitivity reactions are involved and
are mediated by immune complexes and Th1 T cells, respectively. IFN-7 is essential for the
development of HP, and IL-10 appears to modulate the severity of the disease. TNF-a and TGF-
B have been implicated in development of the pulmonary fibrosis that is seen in chronic HP.
Avoidance of organic antigen exposure is the most important factor for the management of HP.
There is often an apparent beneficial response to corticosteroids in the cases of severe acute
and subacute HP, and for chronic HP that is severe or progressive.

Keywords: Hypersensitivity pneumonitis; Extrinsic allergic alveolitis; Interstitial lung disease;
Diagnosis; Treatment
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Table 1. Common antigens and diseases for development of hypersensitivity pneumonitis

Antigen Source Disease
Microorganisms
Saccharopolyspora rectivirgula  Moldy hay and compost Farmer's lung

Thermoactinomyces sacchari
Bacillus subtlis proteins

Penicillium casei Cheese mold
Aspergillus clavatus Contaminated barley
Mlycobacterium avium Hot tubs
intracellulare

Trichosporon cutaneum
Animal proteins

Avian proteins

Rodent proteins

Sugar cane residue (bagass)
Contaminated wood dust

Mold in Japanese homes

Bird droppings and feathers
Rodent dander, urine, serum

Bagassosis
Woodworker's lung
Cheese washer's lung
Malt worker’s lung
Hot tub lung

Japanese summer-type pneumonitis

Bird fancier’s disease and pigeon breeder’s disease
Animal handler’s lung and laboratory worker's lung

Animal fur dust Animal pelts Furrier's lung
Chemicals

Isocyanates Paint hardeners, polyurethan foams Chemical walker's lung

Anhydrides Plastic components Chemical walker's lung

Pyrethrum Insecticides Insecticide user’s lung
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Figure 1. Chest X-ray of acute hypersensitivity pneumonitis.
Chest X-ray showed some reticulonodular densities in
both upper lobes.
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Figure 2. High-resolution computed tomography scans of acute hypersensitivity pneumonitis ke
showed discrete ground glass attenuation and tiny, ill-defined centrilobular nodules on

upper and lower lung field.

Figure 3. After recurrent exposure to antigen, chest X-ray
showed diffuse poorly-defined small nodular densities
and diffuse ground glass opacities in subacute patient
with hypersensitivity pneumonitis.
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Figure 4. High-resolution computed tomography scans of subacute hypersensitivity pneu-
monitis showed discrete ground glass attenuatiuon and tiny, ill-defined centrilobular

nodules, predominant on upper lung field.

Figure 5. Chest X-ray of chronic hypersensitivity pneumonitis.
Chest X-ray showed coarse rericular opacities with
diffusely scattered patchy ground glass opacities in
both lung fields.
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Figure 6. (A) High-resolution computed tomography scans of chronic hypersensitivity
pneumonitis showed patchy areas of lung fibrosis, mainly peri-
bronchiolar regions, and traction bronchiectasis or bronchiolectasis,
slightly dominant on the upper lung field. Lobular air trappings were also
seen in multifocal areas.

(B) End-stage chronic hypersensitivity pneumonitis.
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Table 2. Comparison of three types of hypersensitivity pneumonitis

Diagnosis and Treatment of HP %

Characteristics Acute Subacute Chronic
Onset time 4~48 hours Weeks to 4months 4months to years
Fever, chill + - -
Dyspnea + + +
Cough Non-productive Productive Productive
Weight loss - + +
Crackles Bibasilar Diffuse Diffuse
Chest radiograph Reticulo-nodular infiltration  Reticulo-nodular infiltration Reticular, fibrosis
(patchy or diffuse) (patchy or diffuse) diffuse
HRCT* Nodules and GGO' Nodules, GGO', air-trapping Nodules, GGO', fibrosis, air-trapping,
emphysema
PFT* Restrictive Restrictive or mixed Restrictive or mixed
Diffusing capacity =~ Decreased Decreased Decreased
Pathology Diffuse alveolar damage, Poorlyformed noncaseating Centrilobular and subpleural fibrosis
alveolitis granulomas, peribronchiolar bridging fibrosis, emphysema,
lymphocytic infiltration lung cysts
Prognosis Good Good Poor

*HRCT: high-resolution computed tomography, 'GGO: ground glass opacities, *PFT: pulmonary function test

Table 3. Proposed diagnostic evaluations and findings for hypersensitivity pneumonitis

Diagnostic evaluations  Preferred findings

Medical history

Occupational, hobby, and
environmental histories

Physical examination
Chest radiograph
HRCT*

Bilateral basilar inspiratory crackles
Normal, patch or diffuse infiltrates
Acute and subacute-small poorly-defined centirobular nodules, ground glass opacities, bilateral

Recurrent episodes of respiratory symptoms, flu-like symptoms, symptoms 4~8hours after
exposure of antigen, weight loss

Identify duration, frequency, concentration, particle size of antigen

peribronchial airspace consolidations, mosaic perfusion. Chronicreticular and linear opacities,
fibrosis, traction bronchiectasis, honeycombing, lung cysts, air trapping, peribronchial and

subpleural lesions.
Pulmonary function tests
Serum precipitins
Antigen inhalation
provocation tests
Bronchoalveolar lavage
Lung biopsy if diagnosis
is in doubt

Normal, restrictive or mixed pattern, decreased diffusing capacity
Elevated titers indicate exposure to antigen, negative results don't rule out HP
Natural or laboratory-based challenges if possible

CD8+ lymphocyte predominance, neutrophil within 48hours
Transbronchial or surgical biopsy. Peribronchiolar lymphocytic infiltration, poorlyformed
noncaseating granulomas, fibrosis if chronic cases

*HRCT: high-resolution computed tomography
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Figure 7. Pathologic findings of subacute hypersensitivity pneu-
monitis. Lymphocyte infiltration of the respiratory bron-
chioles and alveolar walls with ill-defined granuloma
(H&E X 100).
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Figure 8. Pathologic findings of chronic hypersensitivity pneu-
monitis. Chronic interstitial pneumonia pattern with ill-
defined granuloma and focal fibroblastic proliferation (H
& E X 100).
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Table 4. Histologic differential diagnosis of hypersensitivity pneumonitis

Diagnosis and Treatment of HP % s

Histologic features HP Sarcoidosis LIP NSIP UIP

Granuloma Poorly formed Well formed Well or poorly Absent Absent

Distribution Random, Lymphangitic Random - -
peribronchiolar

Cell infiltrates Prominent, Minimal Extensive, Moderate, Minimal
peribronchiolar diffuse diffuse

Interstitial fibrosis Frequent in Advanced cases Unusual Frequent Frequent
chronic HP

Centrilobular fibrosis Frequent in Occasional Absent Minimal Minimal
chronic HP

Honeycomb Frequent in Occasional in Absent Occasional in Frequent
chronic HP advanced cases fibrotic NSIP

Fibroblastic foci Occasional Absent Absent Occasional Frequent

HP : hypersensitivity pneumonitis, LIP: lymphoid interstitial pneumonia,

pneumonia, Modified from Takemura, et al (17).

[eXRe]
& Ho|7] uhZol viAE A, AFF, 71 AAHALAY,
F7 83543537 (organic dust toxic syndrome, ODTS)
5o Astefol gt olade] A A7IRAIS, 713H
A, A A, Alm ol =g B8 AEstefol 3k
79 1 wg] 3o we} NSIP, IPF, =14 718

A #l"E(ymphoid interstitial pneumonia, LIP), AF2H0]
=

=
T4 A B 57 Pgel ST P ARY WA
o

=3 JFI2sk2AE 22 S (pulmonary Langerhans
cell histiocytosis) 52 7F#3}ejo} CH(Table 4).

kv
ol
o,
o,
oN
o
O
v
<
oty
&
rﬂ

(o]
Lm

i
A

‘17} 7%‘8}13% , ©]
u] kA #)2gke] wEt 790w o) F7} BakaA]vt 3hY
o 9

A 571 8l

A
2L
[e]
U

12

1. 24 9 o}ZM T2l m& (Acute and Subacute

Hypersensitivity Pneumonitis)

S%o] $hds] glo] A u7hA] 34l 33 Bl $7d 2ol
Ha3 T529 A% prednisolone 40~60mg/dayE
125 AMg F SRS 4~6Fh A4 8] b 9,
st o g BB e 54 B 5 lrh AlE AN

NSIP: non specific interstitial pneumonia, UIP: usual interstitial

o
A g 4 It Erbedt 78‘—°r 371 @5}71‘4 TEH
o= s

2, 2hd el
(Chronic Hypersensitivity Pneumonitis)
IRERRE CEE LS EAREER g B

o} 7)) 2 STk 7153 PR el £ )

ol 2 5 Gl A Bl B = E s At

3 Fol SRS Aste] g AN AL

7} Bag A9 Uk w4 4 shde] 2o vha of
7R S823F At A7} §IAT prednisolone 40~60

mg/day® 4F7F A1E 3 Ak fE SFHE 10-30

mg /day) oz 67H%§77]-7<] %Z] 3} ‘6‘0” oum H]-/R].H‘Q]—;G

AL 27305 ATt a3bAQ] Ag-ellnt B AR A5

et

IR HEHe A ol =21l AR 5~15%¢l14
=4, 0}%*3, Rhdog s AA7EA] 3P 4% %
kil o] e delol a3 qLE 8t
= ZiP_E %}EW et B =2 71 w5, 71 B

thatolArsxl BT



[
- ParkMs

) 974, A 4G S i BT 2412 5l 27)
o ellata Agkals Aol Fasiv o2 71K Bzl
AAE B3 Al Aol Pasi) Felol tig =E
897} 71 F o ARolr] WaA RN s 2Ee

48 A-gafol Fef,

N

)

I.

o
rol

=
=

1. Selman M. Hypersensitivity pneumonitis. In: Schwarz M,
King TE Jr, ed. Interstitial lung disease. 4th ed. London: BC
Decker Inc, 2003: 452-484.

2. Mohr LC. Hypersensitivity pneumonitis. Curr Opin Pulm Med
2004; 10: 401-411.

3. Selman M. Hypersensitivity pneumonitis: a multifaceted de-
ceiving disorder. Clin Chest Med 2004; 25: 531-547.

4. McSharry C, Anderson K, Bourke SJ, Boyd G. Takes your
breath away-the immunology of allergic alveolitis. Clin Exp
Immunol 2002; 128: 3-9.

5. Bourke SJ, Dalphin JC, Boyd G, McSharry C, Baldwin ClI,
Calvert JE. Hypersensitivity pneumonitis: current concepts.
Eur Respir J 2001; 18(S): 81-92.

6. Patel AM, Ryu JH, Reed CE. Hypersensitivity pneumonitis:
current concepts and future questions. J Allergy Clin Immunol
2001; 108: 661-670.

7. Schuyler M, Gott K, Cherne A. Mediators of hypersensitivity
pneumonitis. J Lab Clin Med 2000; 136: 29-38.

8. Yamasaki H, Ando M, Brazer W, Center DM, Cruilshank WW.
Polarized type | cytokine profile in bronchoalveolar lavage T

cells in patients with hypersensitivity pneumonitis. J Immunol
1999; 163: 3516-3523.

O ) Peer Reviewers Commentary

9. Suga M, Yamasaki H, Nakagawa K, Kohrogi H, Ando M. Me-
chanisms accounting for granulomatous responses in hyper-
sensitivity pneumonitis. Sarcoidosis Vasc Diffuse Lung Dis
1997; 14: 131-138.

10.Yi ES. Hypersensitivity pneumonitis. Crit Rev Clin Lac Sci
2002; 39: 581-629.

11. Girard M, Israel-Assayag E, Cormier Y. Pathogenesis of hyper-
sensitivity pneumonitis. Curr Opin Allergy Clin Immunol 2004,
4:93-98.

12. Camarena A, Juarez A, Mejia M, Estrada A, Carrillo G, Falfan
R, Zuniga J, Navarro C, Granados J, Selman M. Major histo-
compatibility complex and tumor necrosis factor-a polymo-
rphism in pigeon breeder's disease. Am J Respir Crit Care
Med 2001; 163: 1528-1533.

13. Glazer CS, Rose CS, Lynch DA. Clinical and radiologic ma-
nifestations of hypersensitivity pneumonitis. J Thorac Imaging
2002; 17: 261-272.

14. Silva Cl, Churg A, Muller NL. Hypersensitivity pneumonitis:
spectrum of high-resolution CT and pathologic findings. AJR
2007; 188: 334-344.

15. Churg A, Muller NL, Flint J, Wright JL. Chronic hypersen-
sitivity pneumonitis. Am J Surg Pathol 2006; 30: 201-208.

16. Lacasse Y, Selman M, Costabel U, Dalphin JC, Ando M,
Morell F, Erkinjuntti-Pekkanen R, Muller N, Colby TV, Schuyler
M, Cormier Y; HP Study Group. Clinical diagnosis of hypersen-
sitivity pneumonitis. Am J Respir Crit Care Med 2003; 168:
952-958.

17. Takemura T, Akashi T, Ohtani Y, Inase N, Yoshizawa VY.
Pathology of hypersensitivity pneumonitis. Curr Opin Pulm
Med 2008; 14: 440-454.

18. Lacasse Y, Cormier Y. Hypersensitivity pneumonitis. Orphanet
J Rare Dis 2006; 1: 25.

2 =xo 20| YoM 26| +12 il HYE ths He! R HRIRE X|= 7K 2 Fal=0] A0 Btxtef £
20| 2 =20] 2 Ao|ct 1ild HiE2 &0l 5d Utly HERH T nly MR TS LEH=
2 2Tl 0] 0f2A4Z0] A, ZIHSIHE HRIEH| | 0f4Z0] Tt 0l 2HES ==0617] HoliM 0] ==
2 =R Fel=lo] en, S5 o nild TEFel HelEEE a7 ioll| o2 JEolM HelEsEs ot
ofol= Ol =20| == UE0| XtM5| 7IE=0f ACE 0] ==2 Skl LA UX| EAHL HTEH UX| 2 FES Xl
Helo2M gfe 2o150| EAle| x2S fIot] HIEA| O|R0IA0F & S5 LES XIXGHD Tt T =L ni2lky
WOl lednt Hofxtz7t 2526101 0/0f] Chet LHE0| & =20l SZ&[X| ¢42 X0f O+ Ho|== &= ofof| i
of Gt ded Aolct



