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Hypersensitivity Pnemnonltls (HP) Study

Lacasse et al. Am J Respir Crit Care M%d 2003;168:952-958
Lacasse et al. Int Arch Allergy Immaﬁol 2009;149:161-166

\ . ¥ g
Objectifs  © o
«&'3\ Q@
O

Identlflegeﬁes criteres diagnostiques simples et développer une regle g8

predlct.mn clinique ,\0\»@
'Qv%
Aﬁuallser la classification « de référence » en 3 formes {ef
&\00 &5\@
sMéthodes &
o°°q &@‘
Q\%© Etude prospective multicentrique internationale
@
. , . =4
Patients consécutifs porteurs d'une PID <&

e
6@

Diagnostic de PHS : TDM et LBA +/- proceduocés invasives

Criteres "simples" : interrogatoire, examén physique, biologie, précipitines,
RxP, EFR+KCO &

©
"o

661 patients inclus (199 PHS) »



Criteres prédictifs S|gn|f|¢‘at|fs de PHS

Lacasse et al. Am J Respir Crit Qare Med 2003;168:952-958

Y

&

“'oeée
Crlteresoo% Odds ratio IC a 95% o
&*’Z;\Ib xS €
@rz?) b\"‘(}\
Exposition a l&h antlgene connu 38,8 11,6-129,@@
pour étre p%thogene eée%'
Survengé’des symptomes 4-8 heures 7,2 53‘28 6
apregafexposﬂnon S
c°° >
sPresence d'anticorps précipitants 5,3 . rb\;\ 2,7-10,4
p o
Crépitants inspiratoires 4,5 ‘be,'o“\e 1,8-11,7
‘\60
Symptémes récidivants 3,3 1,5-7,5
r.o(\q‘:e
Perte de poids @’ 2,0 1,0-3,9



&

N\
;\\0

PHS aux moisissures

N e







Poumon des jacuzzis
« Hot tub lung » &



Mycobacterium
immunogenum

Poumon des
meécaniciens



Poumons dés mecaniciens

Etude serolﬁglque complémentaire
Tillie- Le%l&%d | et al. Eur Respir J 2011,;37:640-7
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0 Non exposés
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 Malades
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J-C. Dalphin and A, Gondouin

Table 29.5 {continued)

Diseases
Machine operator’s lung

@’QK
Fruit and legume worker's lung <@
HP to Aspergillis oryzae &00
HP to Ustilage esculenta ‘Q;o'

S

&
;\:@MBS

b\\oﬁcmsmised metalworking fluid
O

Molds in a cold storage house for fruit
Riological detergent for cutaneows sorcs

Sprinkling of smut spores on lacquered wares to
produce a msty eolour in Japanese handicrafis

(b) Hypersensitivity pneuyiofitis due to animal proteins

{other than classical ue 1o pigeons, doves,

Bird breeder’s or fnncil?r’ hng af unusual canses
budgerigasr, parmgﬁgnm'ics. love birds, ducks,

Pheasanis
Wild birds
Birds of prey

Antigens

Mycobacterium fmmnnogenim
Mycobacterium cheloae
Psendomonas fluorescens
Micrommycetes

Aspergillius oryzae antigens
Ustilage escudenta

Avian droppings, bat droppings,
feathers, serum proteins. ..

geese, mrkej's&so Owls {ringing for example) ‘
] Antificial fiics for fishing (made with feathers or ~
\\rg * down) N
&@ Pillaws, quilts, comfoners. . containing feathers or &
> duvet . OQ
L Bats (in grottos or caves) &
O
{'\*&lni&r's Tung Animal fur? Proteins in animal fur? 06
2 Cat hair? Cat hair &
Pituitary souff tnker's lung Pituitary snuff Bovine and porcine proteins \Qf
Animal handler’s lung Rats, gerbils... Urine, scrum, proteins. .. <0
Sericuliurist’s lung Silk production Silkworm antigens P
() Hypersensitivity pneumonitis due to chemical products é'@%
Chemical worker"s lung Polyurcthane foam production Isocyanates , %Q'
Paint, lake, vamish production TDI 4
Paint quality control MDI ‘\\6
Car body repair shop HDI L
Molding in foundries 1PDI \)(9
Plastic industry BIC S
Small-scale production of aitbags TGIC RS
Aginate industry (extraction from seaweed) Eposidic resing %
Manufacturing of penicillin (pharmaceutical Alginic acid
companics) Penicillin ’b\)
Manufacuring of pyrethroid insecticides Pyrethrum@
Drental technician HP Dental technician trainees M:ll@&lethncr)'lale
Yacht-maker's lung Manufacturing of fibreglass yachis Di@lhy]phmlalc
{d) Hypersensitivity pneumonitis due to undeterminated substances \(\0
Coffec worker's lung Coffee beans, green beans, coffee dust & O Vegetals?
Tea worker's lung Tea dust @" Malds?
Inhalation of green tea leaves (for a sinusitis) Tea? b@ Ten antigens, Molds
Konnyaju manufacturer lung Konnyaku paste (food paste used iné@?\:}; Konjak flour?
“Telly-like food™ © Hijikia fusiforme?
Plasterer’s lung (sometimes called Stipatosis or Esparte grass is used in manufuring plaster, Stipa tenacissina?
Espanosis), Described in Spain ropes, hemp sandals, rush {g"'ﬁs, parkets... Sacharopolyspora reciivirgula?
) Thermoactingmyees vulgaris?
Detergent worker's disease Dretergent, cleaﬂ%ﬁ&'d&r Bacillus subtilis?
Soybean HP Animal food %> Soybean antigen?
Tiger nut worker's lung Tiger nut dy Q}'\ Plant antigen? Micromycetes?
Leaf HP Moldy hazclfiut leaves Mot determinated
Entomologist's lung Museum Micromycetes?
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Classification de Rlefherscn

&O

N Q,QQ

RN &

PHS aigué I\*Tes symptoémes débutent de 2 a 9 heures apres l'exposition, sont ,.\\00‘0
Q»;e'z’ maximum au cours des 24 premiéres heures, et durent de quelquq@

(o
QQ;? heures a quelques jours &Q@Q
& <9
&60 = Les symptomes pseudo-grippaux prédominent souvent : fng&ons fievre,

¥ sueurs, myalgies, fatigue (lassitude), maux de téte et naug%e
00 0\
N = Les symptomes respiratoires tels que toux et dyspne@ Sont communs

mais pas obligatoires &@

Peut apparaitre progressivement en quelqueszy@urs ou semaines

()
)
c

o
D,
Q
c
®:
|

= Dominée par toux et dyspnée, et peut prog&@sser vers une dyspnée
sévére avec cyanose qui conduit a I hogpﬂahsahon

PHS chronique = Survenue insidieuse sur une perlodg&i&e quelques mois
= Toux et dyspnée d'effort progre§§‘?vement croissantes

= Fatigue et amaigrissement g@uvent prédominer

D
P

Richerson et al. JACI 1989;84:839-44



Hypersensitivity Pnemnonltls (HP) Study

Lacasse et al. Am J Respir Crit Care M%d 2003;168:952-958
Lacasse et al. Int Arch Allergy Immaﬁol 2009;149:161-166

S . K4 q

Objectifs ¢ o
&ﬁ'g\rb O«\@

Identlfler@es criteres diagnostiques simples et développer une régle de

@Q

predlct.4bn clinique

&
&
A@\uallser la classification « de référence » en 3 formes {ef
»;\°° &6@
S
sMéthodes &
N A
@00 . ° ° ° . &\(b&b
Q@ Etude prospective multicentrique internationale
@
. , . =4
Patients consécutifs porteurs d'une PID <&
&’5’\

Diagnostic de PHS : TDM et LBA +/- procedugﬁs invasives

Criteres "simples" : interrogatoire, exam@‘n phy5|que, biologie, précipitines,
RxP, EFR+KCO &

©
"o

661 patients inclus (199 PHS dont) *



&

Profils étiologiques des‘patients inclus dans I'étude
©
‘%Q)é%%
&6{@&
%f\o& @"‘Qq
= 199 patients a@t’t@ints de PHS actives, 168 inclus pour I’analyse S
@ &
o &
Pgeimon des eleveurs d’oiseaux: 113
W é‘e?“’
& . &
#Poumon de fermier : 35
& %/\0"‘
<" v PHS liées aux moisissures : 18
‘LQ éeq’
/ PHS d’étiologies inconnues : 2
@Q‘e
%efb%oo{o
o@{e
‘b©0
(19'\

Lacasse et al. Int Arch Allergy Immunol 2009; 149:161-6



Lacasse et al. Int Arch Allergy Immunol 2009; 149:161-6

&
&
\0

Parametres etudlés

Table 2. Variables included in %tﬁe cluster analysis

High-resolution computed
tomography

Bronchoalveolar lavage

zone predominance vs. lower zonggredominance vs.
diffuse infiltrates) %"’

Ground-glass infiltrates, n ‘iar opacities, fibrosis
24 i P

b@
>
Lymphocyte count (?@5&
N

6\o\
Domain &o\{ﬂ Variables
Clinical symptoms / l&i@tory Gender, smoking status, wheezing, cough, tightness of
rb‘)/\ chest, chills, body aches, weight loss, recurrent d
& symptoms after exposure @b‘\'
i K
X <
Physical sig,l!ge Fever, cyanosis, clubbing, inspiratory crackles, &O\S@’
' boc’\ wheezing o
@e (40
Blood@ork Positive serum precipitins, antinuclear antlbodn:@ pOz
N $
\0
P;ﬂﬂmonary function tests* FEV1 % predicted, FEV1/FVC, FEF 25 ?@‘%, DLCO
&° % predicted
< Afo
Chest X-ray Site of abnormalities (normal chest )Q%ay VvS. upper

* FEVI% : forced expiratory volume in 1 second, % pre
FEF25-75% : forced expiratory flow, % predicted vafqu DLCO%: carbon monoxide diffusion lung

capacity, % predicted value.

,\‘b

c&%red value ; FVC : forced vital capacity ;

v



&

|dentification de 2 Qﬁgosentations distinctes

’
'Q;"o

&
= Forme (cluster) 1, n =49":

&0

= Etiologie microbéLg«s?ene @(&QQ
= Symptémes@ ,bs%'?ni-retardés récidivants bo&oo‘(\
m Symptégr@%bi de type pseudo-grippal O\S@@Q@
= RabSiaSé}pulmonaire frequemment normale (30%), peu de fibrose ‘%eé&'/\
m »;«Fq}onction respiratoire peu altérée @@@
@6& ,\oé66
QOQQ’ _ {b@\‘
%Q\ef Forme (cluster) 2, n = 127 : formes chroniques @,bo’\‘
= Etiologie aviaire Q@é\@é\
m Crépitants, hippocratisme digital 0*“@660\
m Trouble ventilatoire restrictif @0‘&
m Altération du KCO, hypoxie, fibrose fréqueg;gt‘é06
5

*P <10+ Lacasse et al. Int Arch Allergy Immurnol 2009; 149:161-6 ;|
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Forme « type1 » despoumon de fermier




Forme « subaigue » ﬁe poumon des eleveurs
d'oiseaux (type" )



http://ajrccm.atsjournals.org/cgi/content/full/168/11/1277/FIG12
http://ajrccm.atsjournals.org/cgi/content/full/168/11/1277/FIG12
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Forme « type 1 » de;poumon de la sciure de

o
0\

bois &
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Poumon des éleveu\gsxa'oiseaux (type 2)

«‘Z’Q
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Exposition agricoleixte (type2...)










e
Occupational hypersensutﬂnty pneumonitis: an EAACI

position paper QQ@&‘C’
&*
Characteritics Acutefsubacute OHP Chronic OHP
Exposure to causal  Intermittent highffgvel exposure (e.g. farmers) Continuous low-level exposure .9
antigen at work @Q’ (e.g. bird bregders) ‘ooé"f
Onset of symptoms 2‘&41 atter exposure; may evolve to gradually Insidious, over weeks to months Q@@"
rncraasmg symptoms over days to weeks ,\O\s@

Nature of sympkswhs Cough and dyspnea, but predominantly influenza-ike symptoms  Progressive symptoms tdyspnaaﬁ:ough and

.\\o& weight loss), sumahmegwnctﬂeﬁ by
QQ’@%& intermittent attack&cﬁT symptoms or slowly
\%@Oo Increasing «@
v Physical signs Fever Inspuatgay*%rackles cyanosis; digital clubbing;
cgﬁ}ulmunale
Qutcome Symptoms peak within 6-24 h after exposure; last hours to days; bﬁﬁnddstage fibrotic disease and/or emphysema;
and recur on re-xposure; may progress 1o severe thrt;p::neg\\00 exacerbations may occur despite avoidance of
Oo°q exposure
'\cb@

Q
Allergy smuemsgse ’ Quirce et al, Allergy 2016




Erkinjuntti-Pekkanen et al.
Long-term risk of emphysema
in patients with farmer’s lung &os@
and matched control farmers. &
Am J Respir Crit Care Med, «?
1998;158:662-665 &&O

EMPHYSEM A, ABROSIS,

AND CONTROL FAF@. BASED ON HRCT ANDINGS

o
{°MILIARY SCORES OF FL PATIENTS

0\
'eb@ AL Patients Control Farmers
o (n = 88) (n = 83)
& n (%) n (%)
Y r S
Emphysema scof®

0 & 59 (67) 68 (82)
14 O 9 {(10) 9 (11)
5-9C° 16 (18) 2 @)

0 4 (5) 4 (5)

s score’
0 57 (65) 62 (75)
14 16 (18) 13 (15)
5-9 10 (11) 5 (6)
=10 5 (6) 3 (4)
Miliary scoret

0 75 (85) 76 (92)
14 3 (3 4 (5)
5-9 5 (6) 1 (1)
=10 5 (6) 2 @

Cormier et al. High-resolution
computed tomographic
characteristics in acute
farmer’s lung and in its follow-
up. Eur Respir J 2000;16:56-60

12 7

" a @QQ
10 &
9 I &
g 8 A &O(\
8 7 g S
E 6 &@Q\
o 5 5 B \Q)
B 4- AB >
16=1 3 g C E a B ’
A
24 AB aCg
bb
17 48 @\
D T T Li T lr
Mosaic Ground- Micro- H y Emphysema

glass nodules @mblng
PDF Afb‘
allg‘F ang ne (Ex +)
. PD&Q’nmenne (Ex -)
"o

Table 1. —Relatgﬁshlp between smoking and emphy-

sema 00
@‘Zv Emphysema
\be’ No Yes Total
O
A
ng history
9 13 22
@? None 54 17 71
S Current 1 1 2
@O Total 64 31 95
'\(b Note that although smoking was associated with the presence of

emphysema (p=0.009, Fisher's exact test) the majority of
subjects with emphysema had never smoked.
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E‘ombmed pulmonary fibrosis and emphysema

@Q

2 hypersensitvity pneumoniti
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Emphysema in acﬁve farmer’s lung disease

(-OQJ
Thibaud Soumagne'?* rg‘{aﬂe -Laure Chardon'?, Gaél Dournes 8, Lucie Laurent'?
Bruno Degano®®, Frangels Laurent™®, Jean Charles Dalphin®’ g
(4]

\~ S
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fonctionnelles, CHI‘LﬂE Besancon, Besangon, France, 3 Service de Pneumologie, CHI de Vesoul, Vesoul, &‘5’
France, 4 Semqe’bd Imagerie thoracique et cardiovasculaire, CHU de Bordeaux, Pessac, France, 5 U10¢15‘
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N O
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§° <0
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&be
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@
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&
&
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&

Explorations fonctioaﬁelles respiratoires

6

33 cas consécutifs (n-§2 2007-2015) 16 emphyseémes dont 2 SEF

@%Q)
&
/\0‘?6 o
& ée’@
S PDF actifs PDF actifs &
%,bé"’ avec emphyséme sans emphyséme gQ«ob
& n=16 n=17 &
EFR &»,0‘\ o
VEMS, gﬁ‘z -score) 251+ 078 (-1.69 % 1.15) 2.86 + 1.00 (-1.26 + ogﬁ NS
CPT®<E (z-score) 6.74 = 1.64  (0.40 = 1.47) 5.60 £ 1.51 (o 64 J_ro@ 44) NS
@F L (z-score) 3.87 £ 112 (0.89 £ 1.59) 3.14 £ 0.81 (0. 04&3 1.24) NS
o°°‘VR L (z-score) 2.80 £ 0.86  (1.38 % 1.99) 1.95 + 0.58 ( 4e;~o7 + 1.53) <0.05
\q,© VR/CPT, L (z-score) 414 + 7.2 (0.79 = 1.41) 35.7 £ 8.8 ’\‘(0 15 + 1.32) NS
» TLCO, mL/min/mmHg (z-score)  17.4 £ 7.5 (-2.43 £ 1.81) 21.0£ 9.1 & (-1.84 £ 1.43) NS
KCO, mL/min/mmHg/L (z-score) 29 £ 1.0 (-1.34 £ 1.28) 3.7 £ 1a@ (-0.54 + 0.68) NS
0
T™6 @‘Q’b
Distance, % valeur prédite 97.2+13.8 y,éoo’z} 953 £ 143 NS
Sp02, delta 5.7+5.2 ° 5.6 + 4.6 NS
Borg a la fin de I’exercice 6.2+1.9 AQ‘Q 4.5 + 2.2 <0.05
\‘b©U



Caracteristiques de Ig&posmon

O .
& PRPsdctifs PDF actifs
o avec \ p
& embhvse sans emphyseme
O pnyseme
Exposition /\o\? o3
Toujours vécu a la ferme, n Q;\rb*” 9 |/ 73% 7 | 50% NS ((:e‘(\
Exposition aux antigénes ,Z,o/\\ 16/ 100% 17 | 100% NS oc’%oo
s 16/ 100% 171 100% NS .l
Durée d’ exposnloa?; années 333 = 111 23.2 * 117 &0&00.05
Durée médian @gs symptémes, mois 416 = 323 205 = 20.2 éQ;o' NS
Caracterlstht{d% des fermes, n {0@0
Separatlo@)‘éntre la maison et I'étable 6 / 55% 6 / 43% &o\ NS
Coulo@entral 8 | 64% 8 |/ 572@6 NS
C%aﬁor’tlonnement en vrac 3 [ 18% 9 /| &% NS
afentilation 4 | 36% 5 5\‘?’36% NS
I-@Systeme traditionnel de stockage 8 | 64% ;g\@ I 21% <0.05 I
Modernisation de la ferme 7 | 55% @c.}&e 9 / 64% NS
Taille de la ferme, moyenne * SD & &
Taille totale, hectares 625 + 12. % 88.5 + 41.5 NS
I Nombre de fourrage, hectares 37.2 1&3 604 * 294 <0.05 I
Nombre de vaches 36.3 (@43 5 478 £+ 31.1 NS
Donneur de fourrage, n 5@ / 45% 5 | 36% NS
Heures passées a la ferme chaque jour, moyenne @'7 + 2.2 46 + 09 <0.05
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Proposition de class!tqbéatlon

Qv

\s\"f
&O

PHS de Wpe 1

PHS de type 2

Mlcrourga@;ans Thermophilic Actinomycetes,

Antigen Fung\(bg .. Farmer's Lung; Water Damage) Soluble Avian Proteins (e.g., BFL) bg(@Q
o <
Exposure Usually short agfél massive: ~ 750,000 Recurrent: breed dozens of pigeons in a loft. S
achnum{t\gﬂes spores per min Insidious: prolonged and low level (j.e., few birds &‘5’

Clinical behavior

%’b
angﬂy acute/subacute: higher frequency
ever and recurrent episodes

ore recurrent systemic symptoms (chills, body aches)

Lung function tests . & Mild restrictive abnormalities that resolve

>
0(\

Airflow obstruction (usually mild) seen in chronic disease

Lung imagin ﬂ'ﬁdl&; Chest X-ray: frequently normal
g g S.O ay. Ireq ¥y

c)o(\Cb

©
NN
Vv
BAL

Lung biopsy

QOutcome

HRCT: ground glass opacities, predominating in the
lower lobes, fine nodular shadowing
Most frequent long-term sequelae: mild emphysema
often sparing the upper parts of the lung
Neutrophilia
Lymphocytosis (> 50%) with decreased CD4/CD8 ratio (< 1)

Small, poorly-formed noncaseating granulomas located near bronchioles

Peripheral airways: proliferative bronchiolitis obliterans,
characterized by fibroblast proliferation, and an organizing
intraluminal exudate that occludes bronchioles from within

Usually resolves

Chronic exposure may lead to chronic bronchitis or emphysema &
Q

in the domestic environment or down pmduc@}‘

Recurrent BFL: cough and mild exertional dyqﬁea
low-grade fever

Insidious BFL: progressive dyspnea; clup&ng

Restrictive pattemn @’9

Hypoxemia at rest or exercise cogftnon

Chest X-ray: frequently ahmgﬁl

HRCT: irregular reticular np&ma, traction bronchiectasis
and honeycombing nmposed to subacute changes
(e.q., gmund-gla@pacmes or nodules)

Eosinophilia ggeutrophilia

LymphocysRis (< 50%) with increased (> 1.0) CD4/CD8 ratio

il farn&eﬁ granulomas (may be difficult to identify)

Flhrﬁt pattern: NSIP-pattern or UIP-like pattern.

%éhpheral airways: constrictive bronchiolitis

\@ Poor, often progress to fibrosis

©
(1) Lacasse et al., Int Arch Allergy Immunol 2009 ; (2) Selrgbq,én et al, AJRCCM 2012,186:314-24 ; (3) Quirce et
al., Allergy 2016 ; (4) T Soumagne & JC Dalphin (2018): Current and emerging techniques for the diagnosis of
hypersensitivity pneumonitis, Expert Review of Respiratory Medicine, DOI: 10.1080/17476348.2018.1473036 :5 |
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Criteres prédictifs swhlflcatlfs de PHS

Lacasse et al. Am J Respir Crit (;*ére Med 2003;168:952-958

Q}@Q"b
.,('{Q)%
Crlteresoo% Odds ratio IC a 95% <
~ &
AL N
\"QJ%\) ob\)(?
Exposition a una%ntlgene connu pour 38,8 11,6-129,6° ¢
étre patho%eﬁe &
Survengﬁdes symptomes 4-8 heures 7,2 188%@2%8,6
aprégiexposition s
,_oﬁ\d’\ \;&\ﬂ
) @
(9P©résence d'anticorps précipitants 5,3 s 2,7-10,4
Crépitants inspiratoires 4.5 be'o\*\e’ 1,8-11,7
(\(;be
Symptomes récidivants 3,3° 1,5-7,5
&
UO(\
Perte de poids 2 2,0 1,0-3,9
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Tests serologlque

arcs de é@e'

V4 " " . 1, Q) . Y
précipitation R antigénes

R
. 4 &
antigene ) &
— séru Sl
©
&
- ?’
1 8 de
& ipitation

Electres§ynérése sur acétate
.Q:'o
s de cellulose

qi Western Blot S IgA
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Pneumopathie d’ hyqpersensmlllte

Diagnostic : Detectron d’anticorps dans le sang

&o\
Technique de Routmé immunoprécipitation avec des antigénes totaux _*
(électrosynérese; &Ur acétate de cellulose , double diffusion, &

mmunoelectrg,{s?ﬁorese)

Bonngbeperformance pour le diagnostic &
MALS 6{@@%@
& <" Longue a mettre en ceuvre, non automatisable 0@&

<% Manque de standardisation, difficulté d’ accredlmtlon (COFRAC)

;g , P
Réalisation Duree Lecture L&
3—
Q
Double diffusion Tres facile 5 jours Visuellg&'@b
Y
Electrosynérése Facile 1 jour Vli%&é“e
9
Facile §
ELISA ! % jour | Adtomatisée
automatisable 2] & @Q'
s
Western blotting Délicate 2 jours Visuelle %




https://dx.doi.org/10.1016/}.jim.201.07.012 S

37 |


https://dx.doi.org/10.1016/j.jim.201.07.012

&

N
\\0

Validation des prot@fnes recombinantes

Résultats test ELISAe
Cohorte: 25 PEO, 3@,“TEA

IGLL1

14

1.2

Q
y)@
@™ S
c <©
o MW
n o
< = _§
() 0Q~
0. O
‘b@‘_‘r -
Q\ =
Vv
~
o o

0.0

y 2

malade

femoin

Sensibilité:76%
Spécificité: 100%
AUC:0.93

6
ProE

10

OD 450nm

a5

gl
T v
temoin

g |
malade

Sensibilité:84%
Spécificité: 80%
AUC:0.85

‘19

<
@

o

Intéréts protéines recomblnantes \\
@Q@

—> Ultilisation uniquement des p{céetelnes
a l'origine de la réaction sefologlque
« protéines spemﬂques\ﬁEO » pour

les tests
&0
’b

- Bonnes perforrp’énces diagnostiques
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@ Rouzet et al. JIM, 2017, in press
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