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Work--ﬁe.lated asthma -

"_'T

ﬂGGU PATI 'H‘AL ASTHIIA

Sensjtizer-induced DA
® |gE-mediated
T HHW and some
Uﬂwlagants
* IgE-lndependent
- LMW agents ]

L = Single high exposure: RADS ~
[ : '
%~ Multipie high exposures: H{

’&’"1 - “Low-dose RADS", “Not-so-

L Aculé-nnset

-

_® Progressive onset =

sudden I1A”, “NA with jatency”

Malo JL; fl.rf'a-hdanp.fas' 0. Definitions and c.‘aséiﬁéaﬁan of work-related asthma. .

) f-ﬂ
WGRI{-EKACERBAT@B%ETHHA
Exacerbated by work nment

ﬁgknnwn mechanisms
Irritant chemicals, dusts, and

-t “fumes, second-hand E"@
common allergens, r'pm:u
temperatura, phymm
exertion, emotional stress, ...

Immunol Allergy Clin North Am 20711;31:645-62
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WRA phenotypes

WORK-RELATED
ASTHMA (WRA)

Aﬁ-t_hij'rﬁ caused by work

80% [ |=
Allergic : | Irritant-induced (I1OA} :
= IgE-dependent = Acute-Single Exﬁnsﬁi_;_:e : RADS*
* Non-IgE\dépendent » Non acute-Multiplé, exposures
| F
Asthma exacerbated by work
20% =

Moscato, Allergy, 2011



Work--ﬁe.lated asthma -

"_'T

ﬂGGU PATI 'H‘AL ASTHIIA

| WORK-EXACERBATED ASTHMA ‘
Exacerbated by work nment

.u\%:,
I’pq .'..
U I ALLERGIC

Sensitizer-induced OA ® Acute onset Unknown mechanisms
L IQE_;:H'IEdiEIEBd L - single high exposure: RADS ~ - | rritant chemicals, dusts, and
- HMW ;md some \ AN\ Multiﬁle high exposures: HK:'*L, ~p fumes, EEEITnd hand s Eﬁ
o LMW agents i \is.ﬁ_" Progressive onset =~ mT:;;ﬁ?:liﬁ N
| ® IgE-independent | (/| - | ow.dose RADS”, “Not-so- exertion, emotional stress, ...
P - LMW agents | sudden IA”, “HA with latency”

~ - _ RADS: Reactive Aiﬁﬁ&ys Dysfunction Syndrome -
A: Irritant-Induced Asthma

Malo JL, Fann‘enpfas 0. Definitions and c!ass.iﬂcat.‘nn of work-rela red aﬂhma
Immunol Allergy Clin North Am 20711:31; ﬁdﬁ-ﬁ.‘!
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Phenctypes of irritant-ind uced asthma (ll1A)

EXPOSURE '

ONSET OF ASTHMA

\ "~

"

DIAGNOSTIC
LIKELIHGOD.

High-level, single

Acute

=

!

e % ¥
| LEVEL OF EVIDENCE | sy
'\\.

Strong temporal
relationship

between exposure |-
and onsel ef.asthma.

i

“Acute Irritant-

\ ~ induced asthma”,

l!.-"l.

~

JJEA n_ d#

T > 7 1
| _’anEEmuE_-jﬁ;lj lﬂmm@- i

High-level, multiple

-

Delayedl/insidious

: }

Documentation-of
multiple
symptamatic -
EXpOSUres reguinng
medical care or
' report

“Sub-acute irritant-

l\ “induced asthma”

[

qu te, repeatad

T

Delayed/insidious

!

Epidemiclogical
evidence of an
excess of asthma irs
high-risk *
occupations

.'\—l

“of annsa RADS",
ol-so-sudden
™ ", “IA with
latency™

 POSSIBLE IlA

Vandehplas et al. EAACI position paper. irritant-induced asthma. Allergy 2014
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a0 AcutE-ﬁhSEt 1A - RAQS
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Work--ﬁe.lated asthma -

l

— —_

 OCCUPATIONAL ASTHMA

ﬂ-‘&nﬂmﬂmmt-

Sensjtizer-induced DA
® |gE-mediated
T HHW and some
Uﬂwlagants

® |[gE-independent 1

Y - Single high exposure: RADS ~

’&’"1 - “Low-dose RADS", “Not-so-

- LMW agents

%

L Aculé-nnset

-

1% - Muitipie high exposures: H{
_® Progressive onset =

sudden I1A”, “NA with jatency”

Malo JL; fl.rf'a-hdanp.fas' 0. Definitions and c.‘aséiﬁéaﬁan of work-related asthma. .

l}gknnwn mechanisms
Irritant chemicals, dusts, and

fumes, second-hand s k‘;*".

common allergens, r'pﬁ\l:ll'k
temperatura, phj-'siﬁ‘;?\
exartion, amq:nt:ipnal stress, ...

Immunol Allergy Clin North Am 20711;31:645-62

S

% & i

ot

il




"'_'TF

Work--ﬁe.lated asthma

l

D‘GGU PATI INAL A‘ETHHA

1
LTS
_® Progressive onset =

\ q\.‘ j l
\_ 2
™ I IMMUNOLGGIC 'l
Sensjtizer-induced DA
e IgE_{mediatad
- HMW gnd some
fand LMW agents
|
C_ . IgE-lndependent
- LMW agents
~
| .~

L Aculé-nnset

- Single high exposure: RADS
= Multipie high exposures: [I.

-

- “Low-dose RADS", “Not-so-
sudden HA”, “NA with latency”

. P}e-e:"isting or concurrent asthma
® Asthma-work tempnra[%

“relationship \\ﬂ( .
® Conditions exist at 1,1'.? that can

exacerbate asthma
® Asthma r:xauéied by work is unlikely |

Henneberger et al. An official ATS
statement: work-exacerbated asthma.

Am J Respir Crif Care Med 2011;184:368-78
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Clinical characte

Outcome

Referende

iy,

Study

setting

Work-eXxacerbated
| astyma

h
",

ristics of WEA vs. OA (1)

\ ~
Gcr;upatiar_@l i'-'.-:;-__t_r_lma

Asthma severity Lakbanols, - | Speclalized I".-'Ig,u Ff,.'rﬁ"-.fl-_'rlty score: 7 9 Meﬂ!an severily score: 8
: ~ t“‘%ERJ 202 clinic . =y & (n=8E}
| 7™ U TN Lemiers, Ep&cialimd‘ Symptoms score: . SYMptoms scora:
'th ! § JOEM 2008 clifiic 1549 (mean+3D) (n=10) 3 17813 (mean+30) (n=18)
—— ] . r 7
7~ Ics tl‘ﬂalﬂ'.l'ﬂﬂl Lemiere, S'i:sem;ili;ed 400£394 pg A30£282 pg
x' JOEM 2006 clinic (mean dosex3S0) (n=10) % " meamdaily dose+50) (n=18)
: Emergency room visit Goe, | Gases fram 59% 52%
OEM 2004 SENSOR (n=210) 2 (n=891)
Haspitalization Eoe, ' Lases from 23 - 25%
“OEM 2004 SENSOR ',inazq_‘ID} 5 in=HElf'-,l "q‘aﬁ
: Nenspecific bronchial|, | Barbanors, | Specialized | 1.46 (0.83-5.47) mg/ml 0.72 (0,89-2'%L)
| = h',rperresp-unsivenEEE N ERJ 2002 elinic [rrrz@rljﬂn R} PCa) o imedian IQ E?'i‘ﬂF 20)
C [ "™ Lemiere, | Specialized 31724\8 ma/mi 3,06 4mgi
JACH 2007 clinic {mean $50) (n=128) o _(':_r:éan +30) [r'i'=1ﬁ&]
~
- . |
1 N - T !\, [




Clinical characté't_isti.cs of wEfAi‘i_sf-.-‘OA 2

W i
& L |

” Prnspactwa nhsenratmnal study fLem:ere, JACI aﬂm ~
F 53 suh;ec:ts with WEA and 68 Euhjﬁﬂl\wﬂh OA (hased on Slf.}.['ﬁ t)
_* WEA ass ciated with: f"',a-\

e murm ent use of H:E {DR 4. 4 95% CI: 1.4-13. ﬁ”*p-ﬂ II.'III]B]
. nnnens;nophlhc pheqotype {DR ﬂ 3; 95% CI. n 'h-ﬂ 9 p—u 04)
X ) !nwer FEV, (OR: ﬂ.ﬂ Eﬁ'}"n GI 0.9-1.0; p=0. '[IE}

", | 1“

s htgher prnpnrlmn ﬁfsmnkers (OR: 2.5; Bﬁ% EI {Lﬂﬁ-ﬂ ?, p=0.06)
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Work--ﬁe.lated asthma -

L

v SR L E S 3N
~ OCCUPATIONAL ASTHMA ‘ WORK-EXACERBATED ASTHMA ‘
- ﬂ&nﬂmmnmt () | work environment
%,

Sensitizer-induced OA ® Acute onset Unknown mechanisms

® lgE-mediated Y = Single high exposure: RADS ~ = | Mt chemicale; duits EE%
-~ HMW and some \ I\ - Multipie high exposures: HK:"'E - fumas, EEEITnd‘hand : i ke,

w» A& " | : common allergens, o
| . agen A .\w Progressive onset ,A.ﬁ\ temperatura, physi Lar\
\G . IE-E'IndEPE“dE.r.It fh‘ﬁl = “.L-Dli"-dﬂSE RADSH, "H-Dt-ﬁﬂ- EKE‘I’“EIFI, amgﬁpnm StF&'S-ﬁH
"H.-""a - LMW agents - / sudden I1A”, “NA with jatency”

Malo JL; fl.rf'a-hdanp.fas' 0. Definitions and c.‘a.séi.f.i_éaﬁﬂn of work-related asﬂ:lmé.- :
Immunol Allergy Clin North Am 20711;31:645-62 '
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~Les allergenes:



!

Mite exposure in Europe W -
Distribution of Der p 1 and Der f 1 ~
allergens in Europe (based~on 3414 %3 ™

asurements in 22 study centers | ) 3
Ar 0 countries). " d N A2 .
/9\ S o ' Boerp 1
Percentages of- dust samples ' with "

detectable mite allergen levels (ie, 20.1
ug per gram of dust) are shown. '

wl \ _ \\'\,
VU o'~
ﬁeg Its for adjacent centers within the ;
i same country with similar results were P\

combined (Ipswich and Norwich in East |
Anglia, United Kingdom; Pavia, Turin, ]
and Verona in'Northern Italy; Antwerp .~
Center and Antwerp South in Belgium)

Frédent e Bay, Haptaux Uni-emsiares de Srasbourg

L=l =0 1 ; - : \ ~ 1\"‘\.' “Zock et al, JACI, 2006



ALLERGIE CHAT-CHIEN:
Exposition

¢ CHAT

~» Aux Etats-Unis 99,9% des logements ont des taux
| mesurables de Feld d 1

. o Moyenne geometrique: 4,73 ugl/g
e 13,4% ont un chat et pas de chien a la maison
¢ Taux plus élevés:
v Régions ouest des Etats-nis
v Blancs, population plus favorisée
v _Niveau d’éducation plus haut
e Eurcpe: 0,94 a 3,76 ug/g
e Présents sur les fauteuils de voiture

Heinneh-et coll | JACT 2006 Justino et al, Ann Allergy, 2005 - Arbes et al JJACI, 2004,



ALLERGIE CHAT-CHIEN: Exposition

QPHiEN
e AuX Etats-Ums |

v 100% des logements ont des taux
mesurables

v Les aliergénes de chat et de chien sont
ubiquitaires

v Présents sur ies fauteuils de voiture

Mumir et al, JACT, 1993



Asthme sévére et moisissures

Table 5. Allefeen-specific relative '“'&ﬁ (95% confidence limits), j:?ﬁuyi for the cifects of sensitivity to
any of the other 10 allergens, for dgvelopment of asthma sympt-:ama‘«h\an}' age, airway hyper TCEHINSIVE= .

ress at any age, and mncu"jﬁi;{:‘; iploms and llj,pr!rI‘E‘Sp-l}llE-ﬁ-{“nCSS at any age., n:::::-mpqm:l W‘L!'l nan-
||. sﬂqlsltw:ty to that particular allérgan

-

L4

7~ AV d

T 1 Asthma symptoms ﬁi['.'i.l.-'ﬂ‘.l_:.-' hyi_‘mrmspnnaiv:n:m Concurrent symploms and
Allergen W at any age (AHR) at uny age ATIR af same age
’ Risk (95% CL) ) \Risk {95% CL) Risk95%. CL)
Rve prass pollés. 1229 (086, 192 096 (D57, 1-62) 1:33 (069, 2.58)
TTouse dust piitc 194 (1-29, 292 445 (2:69, T36)* 6717121, 13-39)*
Cal fur . TET (120 43m% 166 (1-42. 495" 19T, E30F o~
- Altérnaria 0-67 (031 1-46) (O  0:55 (022, 1-36) "™ 78 (029, 2-13) \&"‘
WDog fiE A% 1-49 {0- snﬂ"ﬂ, 77 2.51 {1-04, ﬁﬂﬁ‘k 3-68 (1-43, 949)* -
| _Horse hair. 225 408N 581) 1-16 (0-47, Lg"\. 1-03 (0-38, 2:76) N
“Wladosporium 120 (3, 3-98) 1-11 (0-38, 071 (022, 234) \
Mamk 886 (024, 307) 058 (022, 349 031 (006, 147)  “ L
A lﬂ Aspergillus fumigats. 7-15 (1-40, 36-44)* 663 (1-79, 24-49)* 1376 (3-19,59-45)* |
Wool GRS .4 [ O F: S F: T T TR 2R Ay F2E {029 56E]
/ Penicilliom -0 - 024 (0-05, 1-12 027 (004, 1-73) 0-55 (0407, ~421)

* P 0-05; all others not significant.

Sears M et al, Clin Exp, 1989

Fll:'!l.'l'll::\qli' Hiay. Hénren & Iiivesines de S aidioaiTE

P = L~ & \\



Moisissures et asthme s@vere

¢ Epidemiologie
o Enfant:5-1tans
® n=467.
e 36 % sensibilisé a Aiternaria
¢ Augmentation des exacerbations severes et des
concentrations aériennes extéerieures et intérieures
/ Penicillium: OR:1.5 )G :1.01-1.27
v 3 espéces combinées : |
»~ Cladosporium

» Aspergillus — OR:1.13 IC:1.01-1.26
- Alternaria

Fridéic de Hlay, Moo Uiiiversioires de Sradiiding

L e i \ Pongratic J. A. et al., JACI, 2010.



Moisissures et asthme sévére

g

Heai'tli effects assqciated with 10- fﬂld‘iﬁ&.‘re

~

o

M~

ase i cuncentratiﬂﬂ -:Jf fungi

'u ; among children /Wi 1 negative akm test to a particular ﬁmbal allergen extract . X
.ﬁ-r} 1 X '
! i UV in past 2 months asmnated with increase |
4 ' in indoor fnngi confrolling for outdoor -
Eupg[r's":' Number nﬁu—:ﬂgrgit [ o 9% CI - ~ OR-
5 4;re'mmfa \3 133 \: 1.07 \Qj‘b 1.29
'C Aspargillus | A\~ 216 O 105 "394 1.17 \
O~ Cfadaspum_mr" /300 . ©10 091, 1.1 | k
/| Pontcitgm-C | 2 47 112" 103,1.22"

UV=Unscheduled visits to emergency department or clinic for asthma.

F:H:n:hﬁ.- Hiay. bR T e

:-‘:-/‘-’ 1-"-'._:..-'_lih

§ e BTAEEATE

e !ﬁ

\ 7\

i?

Pongratic J. A. et al., JACI, 2010,



Moisissures et asthme s2vere

¢ 62 enfants
¢2—-17 ans \
+'Asthme non contrélé

"SSP

Eviction des Pas d’éviction

moisissures des moisissures
|

~ de 90% des

\_taux de consultations I[p 20, 03]'

Fréquence de
Sensibilisation aux moisissures dans les 2 groupes : 30 %

Liens de causalité entre exposition et asthme sévere ?

erigk --mll‘" e sty - : ) Kercsmar C. M. et al., Eayir Health Perspect., 20086.
|- . :.;l-g;; _ | 1



~ Les composés organiques voiatils



Composés organiques volatils

* COMPOSES urganiques : C,H, N, O

’ vnlatlls classement ﬂMS T° ebullition {TQEB}
~VVOC, VOC, SVOC; POM

Ne cnncept de COV thEIUI — contesté moihave and Damgaard Nielsen, Indoor air 1992

* composés trés différents

Terpenﬂs
lmﬁne ne, u-ptnene

Hydmcarhur&s allphathues cycllques
: Hexane, methylhexane...

.F‘htalatesl g
Diméthylphtalate, dibutylphtalate...




Modification de la réponse bronchigue allergique

fﬁlﬁ] ':"'\-. "
y =,

-Etude expérimentale :

-19 5“.iets asthme 2
lntermlttent aux a[[ergena.s
éacanens ~ 5
~ Xposition : 1(}@&;_,“4 de FA
fbendant 30 min . T}
-TPB a Dpt cnnsecutlf é
I expnsitiun

a LY 4
i

Ll
. &,

ET et al, Allergy 2006




\ \ !
e 350 .
300 4- — L. -
2 250 ~ ; Yy
e AV § 200 . Q Jﬁq
Immediate bronchial N A . k
L = 150 %
response - A ™ R h
1 | : % -1|:"} > % -L _: s
" =] * 005
A AY LT T ERE A B A g e
~ 40 NN i J
’ ek 5 N 5 6y I "+ Pormaldehyde = Placebo
N , : A % - .. b = -5-«.‘
Late bronchial o
resporise - - E‘\] -10 4
\ Iﬁ .'ﬂ-.l‘ )
b @ E ~15:9 ’ ; .l\"
O\ a [+ 1] 5 n ¥ L ™
(" N === formaldéhyde ‘E ; i Y N X
=== placeho’ Ex o ;
Mean + DS & 2 LAk W p=0.046
| ' = T -25 - — {4 ;

3 Inhalation l:lf low doses of hmalm wuuld be an aggmﬂﬁng ‘f“miur ufﬂ1n lmmndmta nnr,l Iatﬂ
hmnr.hlal resgonse to mite allnrgenﬁ in sansm:nd asthmatics. \ :

o

ll. —~ e - - “ "'\ \ﬂ\"n Eas_:;t et al, Allergy 2006



VOC, school and réspiratory allergy -

¢ Particles < 2.5\um (PM 2.5) s
#NO,

¢ 3 aldehydes (formaldehyde, acetaldehyde et .
acroleine) | . -

©.108 schoo! classes in Francé.(CréteiI, Strasbourg,
'Reims, Marseille, Clermont-Ferrand)

Annesi l. et al, Thorax, 2012



VOC, school and réspiratory allergy -

¢+ Children : 10.4.years on average

#Relation:
@ Rhino-conjunctivitis the previous year
¥ Formaldehyde : OR : 1.19 [IC 1.04 — 1.36]

e Asthma previous year : .
v PM2.5um: OR:1.21[1.05 -1.39]
v Acroleine : OR : 1.22 [1.09 — 1.38]
v NO2:0R:1.16 [0.95 - 1.41]

SAnnesil. et al, Thorax, 2012



VOC ana respiratofy symptoms

¢ Out of 7 epidemiological studies :
s 3 =relation between VOCs and asthma

o Link between aromatic VOCs :

v OR:1.63,Cl:1.17 - 2. 27 ana+
Astivma diagnosed by the doctor
— VOC measured 3X per personal sampler

Arif A. et al, Int. Arch. Occup. Envir. Health, 2007
' Nurmanov et al ERJ 2015
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Cleaning agents : Diagnosis and treatment

1 - T
" [ R T
5 L' - k1 .-

L

:I I_'H. bt . j " \
Overview of the n_'laﬂ“wmrnl;}ﬁ-surfal:e cleannig WUtts =

5 ik

= i\
S’ i
% Yy

.'\.

F |

Typewaf surface " _1.‘:'

Proguci,_

J-"'"

- .
Pmr&. of 1wse Al

L]
%

Tvpm.aflrrqu:nr_:r of .LppLu..at:uu. _:f“‘- i

H: r:.a 'hiuftﬂ ':Eli:-a.. murble, |
h-: - !
H-::-ura ___*-F"'LI"
.-. 1 .'. .'I
'r'.ll.'pl'."ll:'d fiextile: Ilu-un.' :". i
“ Th

M [IJ llﬁl.ll‘.‘"l]lt‘l‘ﬁ floor n‘.’|:E“i]Jlt':r$ h}&

Flisog I_I::.n:lf'r'-: suntable f'r.lrrﬁ'lulq:ﬂ I'Eq‘m
WilXES i
F-I_'l:l.rlis,a].'l.dj'l'l[hl.lc:l"i sprays.| :Sﬂl'-'{:['l:l‘ 11.|£E:t{

dry-cleaning ages EE*“ LN A

Glass (windows, mmem. W
furniture) e N oo

e L
5

T -k

Remave sln.luuuLﬂEd dhuast and du;.
surface care, disinfection, give shine

'-,_Rt'[l!lL‘l'l-’l:' accumilated -;:Iu;"'rnﬂ IJ.ll,"'!"'

surface care, give shine U
Remove <|t:l.ur:'|1||:|.[t':{‘ﬂusl i}ﬁd I.EJ,{T
[stains), surface wEre,

r '!._-
L E"f‘i‘dfn’ _.:-1
T" R
ﬂ'-.'n:lfkl.:, (wixing less often)® Wt
N |'ll".,_'-.l e
Less than once pt:__Tt._][iJ.:.:{_h'-

L N b
| 8 | L

- \ .ﬁ.mmnnu alcohof! imethilated spirits),

glass cleancrs (often ‘wprays),
1'n1||1'1-1_1_ﬂ_._],1:ﬂ;|;|]_'!= X

Furniture [ wood, I.l.;i';tl:ﬂ] ; p}a:;n.._ )

pl“'ni"i.'r:r'u:d i rnl'ruft{'““

H\cﬁqu unit; extractor hood «.‘
'\,ll'.."

Remove accomihated. EhJ‘-'.T f:lr m-ﬂ dlr:
give shing > il
ey A L0

Less than once per wetk

\ L

s Lo s
- h

Furniture cleaners Inﬁq]n a]:l:ravaj.

I -mch:ancﬁ—\
Foamfsl poos, sprays [ solvent-based
ing agents)

ofriny cream or powder, multi-use

%,

Hembpoe ccumu!a{g_dhl :ﬂﬁﬁl. fat and dirt,
l-’-i -

-umnulated dust and dirt
tl, surlace care

HrmuvL gecumulated fat and dirt, Ll'rr.:"_
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mlcm'-'.-aw: oven "'x_ ) A shine A . 9 o N
Wash basin, bathiuhb, 'H.]:-& A Sepuring cream or powder, B b]q:h:h ':Rl_-mu'.l.- dirt spots and -:..a[ﬂum *ﬂﬂm v Weekly W
L% - " 1 T - |
. - | (0 multi-use cleaners Tk ' P ! ) X iy
Toilet bowl A AN Y Multi-use cleaners, bleach, “acids'- : R.n:[[amt dirt spots agid Lal Lh,_l!'l!!l l»l,_atl:llh_ Weekly = H 1R
™ Y . e L i 1 i o e \ Y
[N A\ Vel . disinlection 7' %0 . A -
—- _ - - . - '
. o 3 1S
i , v % | "'\.IL L
Ak w i » " _ -"'x_' w | "
L . b i Ty i % Sy S
. s % AN )
! ™,

l\ Eouk JP, Oc¢cupational and En%ﬁwnml?ﬁng Diseases, 2010.



Cleaning agents : Diagnosis and treatment

T L T o

¢ Determinant of respiratory ‘exposure depends

_» Evaporation of volatile components (particulary on
large surface “floor”)

e Amount of cleaning product and concentration
used -

o T°, humidity
. @ The use of products in spray form

e The possibility of release of secondary pollutan'is
(exp humidity + o Pinene + O, =% Formaldehyde)

Nazarofi, Atrnos Environ, 2004, 38, 2841.



Les ammoniums quaternaires (AQ)

¢ Fermule genérale : g

-l?, >R

W= —

+ Largement utilisés =~

A désinfectants, détergents (milieu hospitaiier : nettoyage des instruments, des sols et
-surfaces) ;

— antiseptigues, conservateurs (cosmeétiques, savon, lotion corporelle, shampumng,
collyre, solution de nettoyage des lentilles de contact...)

Les plus utlllses le ::h'ﬂ-rure de benzalkoniuin.. IE bromure de cetnmnnmm, le
benzndndemmum le/Cetylpyridinium, le quaternium 15.

, Ce sont tous des tensioactifs cationiques, appelés aussi « agents de'surface

cationiques », appellations fréequemment utilisée sur 'emballages des differents
produits.

MAIS les tensioactifs cationiques t:umprennent aussi les amines prutunés cependant,
___.Ies plus courants sont 1:'.-5 seis d’ammonium.
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Quelques exemples de produits cosmétiques
couramment utilises contenant des AQ

¢ Les HEFEE-E"EI’I‘IEG!HQE p— ' .

Shampdaing professionnel - expert nutrition de Franck Provost®

-} hydroxypropyitrimonium chloride

¢ Les shamgluings X

] L’huile merveilleuse — Ultra doux de Garnier ®
{’f;\ “* cetrimonium bromide

- #"Les produits pour le visage :

- ey T g _
- riAcpeal -}T:v:::mn' LU\ r'*':_EE Cream = Nude magique de L'Oréal®
.'! Sl i I =» cetrimonium bromide

r i
)

i -
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Cleaning agents : Diagnosis and treatment
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Cleaning agents :

¢ Symptoms : New onset of as;hma
v 43 female_dnmestm_c!eaners (aged 49)
v Recent history of asthma :
» Asthma attack
» Shortness of breath
v'.-Chronic bronchitis
v Daily c:hange in symptnms and PEF

-on computerised diagnosis system

v Diagnostic based ;
- on expert occupational asthma

—

v 2 weeks study

Medina-Ramon M et al, ERJ, 2006.



Cleaning agents :

¢ Symptoms : '

-~ Lower respiratory symptoms related with working day

OR [IC]
v Exposure to bleach ~2.51.1-5.8]
v Degreasing spray \_2.6[1.1-6.6]
/ Air freSlieners spray ™\ 6.5 [2.1-20]

!Dniy 30% scored pnsitively for nccupatinnal asthmaé

Medina-Ramon M et al, ERJ, 2006.



Cleaning agents : Diagnosis and treatment

¢ RADS :

"o (Nested) case-control study of female cleaners (30-65 y)

| 40 cases (asthma or chronic bronchitis) — 155 controls
v Higher risk of asthma if use of bleach (dose-related)

v Higher risk of asthma if reported inhalation incident
(frequent ) '

e RADS

| o Inadequate mixture of bieach with ammonia or hypochleria
acid = free chlorine or chloramine

medina-Kamon M et al, Occup Environ Med, 2005, 62, 598-60E.



Cleaning agents : Diagnosis and treatment
¢ Symptoms : Work exacerbated asthma at work
_® 25 women with asthma vs 19 without asthma
e 12 weeks study
¢ No effect on PEF :

v _After cleaning, in the 2 groups

e Change in number of lowértespiratory sympioms
v Significant in the asthma groups

Cleaning activities = increased lower respi;'atury symptoms in
asthmatic {(independently of the chemical, severity of exposure,
duration of cleaning).

Bernstein et al, Ana Allergy Asthma Immunaol, 2009.



Diagnostic

@ Symptums Work associated irritable Iarvnx syndrome {".*":.\'ILS‘F
o 304 patients (2&02 -2006) for resplrawry symptoms at work

y D0 Ducupatlunal asthma
v 40 Work exacerbated asthma
v 30 ' WILS
v 31: respiratory tract irritation
e  WILS: N
Dysphonia; 86%
Cough: 76%
Laryngeal'stridor: 1%
Female
GERD

%

N W N

. 'Ry F et al, Occup Med, 2010,
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Mesure de la concentration dans I'air de
limonene lors de utilisation du spray:.

o "t‘;_ =
ah . M

¢ Deuxiéme methode : mé%ure directe dan&"i’aﬁr par un appareil de phutp-innlsatlnn
_thAEEﬂﬂD@ Katré’:n‘ﬁ"‘i 0 mesures oni été réalisées. )

» wBruit de fond : réalisé au préalable,

-) dans une cabine de 9 m? : une pulvérisation est réalisée dans chaque angle de la
‘piéce, bras tendu 3 environ 1m80 du sol, soit 4 pulvérisations

- d’aprés les recnmmandatinns du fabricant, E-H puivérisatinns pour une piéce de

25 m:! | i~ ' = | 1 "“~'-=-,
¢ !
=» mesure de la cunn&nﬁatmn de Imunene;;lﬂﬂs I’air dE la cabine tﬂqj,ﬂs les 30
Eﬁacundas pendant 139“"’“'"““5 I Appareil de phutu-mmsgtmn
o Pl . i *  ppbRAE3000* Katrem®™ F rangg
iy e pulvérisation % o -




Concentration of Ilmonene |n a room of 9 m3
after 4 sprays | ~

-

Limonére mesuré dans Tair (mg/m?)

( 'TEI‘I‘I{H {min)

Average r:nnne-ntratiun of 15mg/m? " :

ot

S

|~ o e - i I'L = | Delmas C et al., ank{;;?"am;ais;a d'Allergologie, 2016



Concentration of limonene in a room of 42 m3

P’

Lonpentra hoy realy -r.'1_|li|rn|:_|'rn'
.
Conoentration minimaltls 0,028 mg/m

b
&
\ e

. :
E::"::Gtﬂﬂﬂ

Lirmonéne rme :}daﬂs f'alr{rmg /)

o) \0 15 0 VIS AN 30

\~ & | F‘}

P}f"\ r

. -ANSES _{_,fféhph}_nurm : 450 pg/m® -

- Eurnpgah-ﬂurh't; 200-300 pg/m?* ;

L

r \I 1 Il‘. 5 i
Y F
Concentration n.c'.lkrnmnm sur 30 minunes = 1468 mrgfm, Y "‘\ S ) B
2 1' L ‘1 | !
o . # b1 e

&

Conembramion maypeane mesipde s 3 feares | 745 mglet

= ;
E .- Cancentramion minlmate : 060 mgim'
=5 13 Concemtromon madmaie | 12,32 mgfm'
= !
a1
3] 5

B

Concenty.
Ay

X .
0 L5 1 18 ) 25 L

W Tormp® e

i?

i N ﬂalmah..[:., Revue angakmmrgc;iﬁg ie, 2016 (in press)






Recommandations

Although allergens may contribute to asthma symptoms in sensitrzeﬁ‘péﬁents,
allergen avoidance is ntt recommended as A general strategy for asthma.
These strategies a'“:‘*a...-::}'ﬁen complex and expghsive, and there are no validated
\ Mmethods for identifying those who are likely to benefit. _
| | ' (GGina 2014

- Tertiary environmental control .

« The majurlty of single preventive measures of indoor aliergen control fﬂli to
achieve clinically reievant improvement of asthma and rhinitis. \

= Standard prucedures for control of indoor ai,ergens in tertiary preventlu“ nf
rhinitis or asthma are not advisable for puﬁ!a“ health

- In patients allerglc to furred animals who have symptoms on contact with the
‘»,  allergen, animal avoidance is recommended

* Inlow-income settings with a high load of pollutants (and allergens), a multifaceted
intervention may be useful

e Total avoidance of occupational agents is recommended in sensitized subjects
e Occupational agent control may be useful when total avoidance is not possibie

Firidénin de Blav. Flanstans Universifaires ¢ Berashaurg

Tl e i 4 = | \ARIA 2008



Eviction : les questions ?

¢ Les métanalyses avec les études d’éviction sont-trés
difficiles en raison de leur hétérogénéité

Platts-Mills, JACIH2008
Mac Donald €. et-al, Envir Health Perspect 2007

¢ Certaines études ne sont pas integrées dans la dermere
meétanalyse

~e Etudes d’éviction globale : u"rw'i:-ultifaced Interven'tiun study »

de Blay F, Barnig-C., Allergy 2008
Platts-Mills. T, JACI 2008



it

Eviction : _le’_ﬁ q_uestions___-i? " A

o

& Pnurquul Ies etuﬂes sont nega@es ? )
Celles ou ;J.lsiiy a pas de redlfétmn des allergeneé %
« N Les methndes de mesure de I’expusltmn sont mpremses

3. On pense que les allergenes sont umquement dans Ie
mat&las = ce qui n'est pas le cas |

4./'Lés méthodes d’éviction dnweht étre glnhales :\:‘

| % 5. 3"'_Les cunsgl@nwent étre mﬂ;&eduauses e

6. Il existe'des pulluants non allergénique : « biotope »

7. La mpunse a I‘allergene varie d'un mledu a I'autre

ool

i?

|- b
Firidénin de Blav. Flanstans Universifaires ¢ Berashaurg

ke pms (i = Eo: \ N\ ]\_A"\ Tavey M. et al, JACI 2010



Eviction globale:'

Conseciller Médicaux en Environnement intérieur

¢ N: 378 patients, Marseille, Mnntp-gl"i‘ier, Paris, Strasbﬁmg.
¢ Fréquence de suivi des conseils’

Groupe A Groupe B Do

"Housse de matelas 79,6 994 0,06

ji_ e | 04,1 . \. 104

3.3, ™ " 0.01

 Changer [&"'sommiel 0,007
* Retirer les tapis 26,2 30,3 0,37
Traiter les tapis 40,6 48,1 0,14

dnaires ¢ Srrashaur

r.;ﬂﬁ-d:. i : . de Blay F ef al, Allergy 2&!3_13
Ll s o W = ! \ \



Eviction globale:
Conseiller Médicaux en Environnement Intérieur

¢ Efficacité sur les concentration d'allergénes

Groupe A Groupe B
Initial® Fmal |Imitial Final
Matelas =~ | 67.7  46,3%, [44,9  20,5*
Sommier- | 107,0  106,5 | 83,8 27 Ok
Sol 14,5 32,2 15,8 6.3%

* Difference significative

L ;_“:m p -. _. de Blay Feet al, Allergy 2003



Prévention tertiaire aux USA

¢ 4 études:
e Proof of concept:
_' ¥ Carter M. et al, JACI 2001
e Pivot:
v Morgan W. et al, NEJM 2004

e confirmatoires:
' KriegerJ et al, Am J. Publc r.ealth 2005
v Egglastnn P. et al, Ann Allergy Asth Imm, 2005

= Toutes portent sur les enfants asthmatiques

Fire: de Blav. Flansany UVniverdaale ashaurg . . -
1 E a s il R = . Kreger J. el al, PubligiHealth Manag, Pract 2010



Eviction Globale

en=937,age: 5 -11 ans

@7 villes américaines, populatlnn defavorisee, 2 ans
de suivi |

¢ Education, tabac, éviction des allergenes

¢ Asthme allergique tests cutanés positifs( > 2mm du
témein) avec au moins 2 visites aux urgences ou 1
hospitalisation pour asthme dans les 6 mois
précedents

Morgan et al, NEJM, 2004

Firedéain de Blay Flansans Univerdnaires 8¢ Strashsurg



Eviction globale

¢ Effet de I’mterventmn sur | expﬁsltmn aux allérgenes

&

| Af‘mee 1 ' , Année 2
\, - Allergenes. or éviction ~_gr controle or éﬁctiﬂn ' ar cnutl'e’jlé
(n=444) (n=425) (n=407) (n=414)
Bla g 1 matelas 44 34 51 A6
Der f 1 matelas 1595 .14 | » L49% \-25
Der p 1 matelas _;*;-.-ff: g My _37 i _2 5
:t*el d 1 matelas - ._Eﬂ'gac R, : _14% +30
Blaglsol . -53% _.19 -GA* A7

Yo par'rappert a concentration basale _ :
'Q:fﬁiﬁf_é?‘gﬁﬁé_‘ﬁ ghificative, ~ = | MolgarWJ ef al, NEJM 2004



Eviction giobale des ailergénes

cre

| annee

15 jours

Jours sans symptomeoes

- 0,82

) s e _ -. \ Morgan et al., NEJM, 2004



Eviction globale

-

_

1 . .‘:'.I-
*%

Table 4. Relatmnshlp between Reductmns in Allergéns ‘and Ehanges in Asthma‘ﬂelated

Mnrhldity amnng Children lp'i‘ﬁu Intervention Grﬁh;;?,

'

"Jar ,g\hle O . Year1(n=444) Year 2 (n=407) . |
-~ _“‘“ 5 d _ - Change ¢ ~'F Value . Change ¥ P Value
h;;;imal no. uf__da»ﬁ.rs with symptoms per 2-wk period : '

Bla g1, floor ~ o N ' 02560063 <0001 -0410.066 . < 0.001

Der 1, floor’ . VIR 012920074 " <0001 -ﬂ-’!ﬁ'é!‘l,- 066 <~ 0.02

Der f1, bed . \") | aﬁﬂ 23+0080 0004 Pt %ga_h?a 0.04

\D&h p1, bed 14 -~ is=F WY \ 01 840,089 0.04 -
ﬁﬁ&Ef unschedulgd.ED or cliriic visits _ | _
Bla g1, floor " - ; : -0.051+0.014 -':'_ﬂ.r:r::n 140.003+0.014 < 0.001
< 0,001

Der f1, floor | “5 0.059+0.016 .

Furediai de Blav Flhnstans Univerdtaires 8¢ Strashairg

"1"""91 me e | - . -. \

10.044+0,015, ~'-0.003

ot

\Molgan WJ et al, NEJM 2004



Eviction globale

¢ Enfin pris en charge aux USA

¢ Dans le guide NAEPP (National Asthma Education and
Prevention Program) :

e « toreduce exposure to allergens and pollutants or irritants
to which they are sensitive » |

e «endorse aii individually-taillﬁr‘e'd, multi-faceted approach to
reducing relevant exposuires »

Lol v (e B : \ Tschudy'\et al., JACI, 2017.
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CMEI - Validation — Bourgogne MFA.
e bl N el an e (A . e B M = R
] f h 1 & i .L-_h ) e —

\ e A ‘ o

i -\.1-' ..'l:% I-_
A o A . X B
1'\ L ; f '|| _‘1 & i | X
| k1 & - i TR . 2

H' J - -“'-.
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CMEI .'__:Vé'idatiOﬁffBOUrgo_gné '

~ 6 A~
- \:“ (A &
|\~ ¢ Changement dﬁnmpnrtemem des patients par:

~ N/ s unemise en osuvre durable ﬂﬂs mnsells
™ . um'.- diminution significative :le la {:unsummat!nn med:camentﬂusﬂ a neuf mois.

%

"

+ 44% des patnents exprlmﬂnt spnntanément un :hangement positif de Ieur état
de santé. |

mh. Pour

LT

frrit du traitement = 25% des pailents
L Diminution du tlarlamant 19%, des ;palmnts

*..w:'\h; £k \:. | ﬁ\\:ﬂ

| e " Arrét du traitement = 433 des patients ﬁ‘”‘. ™~
C o Diminution du mite,iﬁﬁgt = 19% des patients
i !
-~ * 63% expriment une amélioration de I'état de santé.

¢ 15% aﬂ‘lrmen_t mieux resplrerx{nez moins pris).

|- b
Firidénin de Blav. Flanstans Universifaires ¢ Berashaurg

L=l s e W 1.; ' \ " ]'\A\*.



EVICTION GLOBALE

¢ Parmi 20 etudes: |
 Réduction de 21 jours avec éy'mptﬁm% paran
8 Reéduction de jours de classe manquée tde 12,3/an
fext: 3.4 a 31.2]

e Reduction des visites aux urgences pour asthme 0, 57/an
[extr:0.33 a 1. 71]

e Blav. Flhnsany Univerdaal ashaurg .
Ll s e R ti : Crocker D et al, 3m I Prev Med 2011; 41: 55-532



' COMMENT PROGRESSER ?

& Ch_ez Ilenfant |
e 6-12ans . -

¢ 3 groupes

1
Groupe 1:(103)
Asthme avec exacerbations

|.céveres et des aliergies
multiples

— Sensibilisation aux
pneumallergenes

— Allergies alimentaires

— Eosinophiles

Firidéni de Blav. Flanstans Universfaines de Sorasheur E

Lol rs W W

~

RN

Groupe 2 : (}'2}

Asthme et obstruction
bronchigue

— Plus gros
= % VEMS
— Plus de neutrophiles

Groupe 2 : {140)

Asthme léger

—+ Moins dé sensibilisaiion
— Asthme controlés par des
corticoides inhalés

+ust J. et al, ERJ, 2012
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. .'\.H_

b -7 Cln (%) ~ e3n (%) p
Radr: -~ 0(0) U I'EE[!:-E.E] ,ﬂ_,ﬂjuh"
‘."ill}E ou Banlieue 55 {10 152 (H7.4) 0,0005
W Mutsan "-zi‘iaj ' 31 (17.8) '".“_' 00005 -\ 3
::». Appartement . 1? [E'.'-" 1] 102(586) (- AL ‘nnnnﬁ e \ "y
. L-I:ngemems-:-m:tl nﬂ (3:!.91 41 (23.6)-5 0 2 ﬂﬂﬂﬂS BN
. L L VMC L 33(80) 92 [sz;aj" 0,0085 ' i
i x..\"lél;lilaltnn naturelle « 22 (40) BL[JI-E.E]-.?". 0,006 - Ml
Plantgs ,.,\I 23 (41,8) wim 0,0005 \’
Edy Tahagisr;}w\f 3(5.4) 11,5) 0,0015 f"‘ ~
: TabagfsmePyssit 8 (14,6) "‘E’hm 3) 0,001, .
.l-x" lnsect:mdes 0o AD A4 (8,1) ?,FW |
A FlhlnltE 55 (100} 72 (41) X B,A005 %
o -\ Asthme _133.[:'32; - 150 (86) \ O 00005 v
&3 Asthuta Step 4/5° et 71 (40,8) 0,0005 '.
L ! y LA™ 11 . L 1 >
* Accobding o GINA guideing 2016 N I
: 1 - Wexd h
4 3 Ry .
= \ ~ ~.» Virot E et al )ernl.hllergy 2019



CONCLUSION

¢ La prévention teitiaire globale a fait la preuve de-son
efficacite

o Uutilité des CMEI est de plus en plus reconnu

¢ Cependant des études sur des populations plus ciblées
permettraient surement d’augmenter l'efficacite

o Les enfants et les adultes jetines ou le'role des
allergenes dans l'appariition des symptomes
seraient les patients de choix

e Importance de determiner le phenotype du
patient et les charactéristiques de I’habitat



Conclusion

¢Les COV ne semblent pas etre des allergenes ou des
hapténes

¢ Certains polluants chimiques sont plus presents a
I'intérieur qu’a 'extérieur

¢Le NO, et le formaldéhyde apparaissent comme des
facteurs de potentialisation'des symptomes'chez les
-asthmatiques allergiques
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