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Workplace Allergens

¢ High molecular weight compounds
— Animal proteins (rat/moeuse urinary protein)
— Plant preteins (latex)

¢ Low melecular weight compounads
— Pharmaceuticals (lbeta lactams)
— Acid Anhydrides
— |secyanates (DIl
% Impact
— Secial and eceonomic CONSEdUERCES Off restliiznit diISEases



Occupational Asthma

OCCUPATIONAL ASTHMA - Asthma Is a chronic
Inflammatoery disorder of the airways, often reversible,
characterized by recurrent episodes of wheezing, shoertness
off breath;, chest tightness, and/or cough due to airways
obstruction.

Adversely affects life (work, ADLs) — may be disabling

The literature lists over 350 agents, INduUstries, Ol ProCESSES
that have been epidemiolegically or clinically reported te e
assoeciated with the development off asthma.

e diagnesisk ol asthma sheuld e suppoerted By,
appreprate testingl (FEVA moere than 10%,) helew: predicted,
and shoewing =12%: improvement after inhalaten oif Shert
acting| reonchediator) and coniirmed By, a PUlmenary
Specialist.



Occupational Dermatitis

& OCCUPATIONAL DERMATITIS — Occupational-
related skin disorders have been recegnized since
the 1700's, Including observations by Ramazzini

N L 700 and Pott 1n L775.

¢ accounts for almest nalf of all eccupational
diseases

9 one of the leading causes af days lest firem the
|[0]0)

¢ Occlpational DErmatesSes can Pe:
— Allergic
— FrAtani



Laboratory Animal Allergy.

¢ LABORATORY ANIMAL ALLERGY- Laboratory Animal
Allergy Is an allergy to laboratory animals suchias mice,
rats, guinea pigs, & dogs used In research laboeratories.

¢ the development ofi allergen-specific IgE antiboedies that
react with allergens after exposure

& Symptems:
¢ rash,
¢ hinnorhea,
& SHEEZINg|,
¢ ConjuRcHVAINFHEAon,
& WhEeezing,
¢ asthma,
¢ llie=threateningranaphyiaxis.



OTHER

+ Allergic conjunctivitis

2rgic rianit

)y AnapnyIaxis

y IHYPERSENSILVITLY PREUmonits (




Clinical Case Example

Hx: 25 yo stafifi biolegist working primarily with redents. Over past 3
months, developed increasingly severe upper respiratory allergic
symptoms (sneezing, nasal congestion, watery eyes) whenever works with
redents. Denies rash, wWheezing, or history of asthma. PPE — surgical
mask.

PMIHX: Oni Zyrtec for seasonall allergies. NKDAs. Nen-smoeker. No pets.
Exercises regularly witheut symptoms.
PE: 25 yo female, NAD. HEENT: gressly nermal, lungs: clear. Skin: ne
rash.
Alleray: liest Resulits:

—  Skin llesting- suggestive of rat allergy/

— RASH lesting: Pesituve ior Rat Ukine and Cat Dander
[DISpesition:

— reated short termwiith nasal steroids; anthistamine; remevaliirem exposure: to

At at Work
— EiRal DISpesitien: permanenty/ restricied ifem Woerkawith rats



LAA - Introduction

POPULATION AT RISK: Workers exposed to furred lab animals — resulting
condition termed Lab Animal Allergy (LAA)
LAA - a major Occupational lliness to:

technicians,

animall caretakers,

veterinarians,

physicians

scientists

Geoednoe and Stave, 1n JOEM, 2002, - 125,000 werkers in U.S., and
15,000 1 UK. regularly, werk with' lalberatery, animals,

-338% may develop symptoms, of LAA
Waolfle andl Bush, in Institute for Laboratory Animall Research
(ILAR)

—  46% oif lab animeal woerkers willfdevelop allergic symptoms, and efif these , mere
than 10% develep Occupatenal Asthma
NS ENManifestations off LAATCaUSE MoKe than ene thind offlakranimai
WOKKers: to lose time: frem wWork:

[F2alrAnimalFAllergy=ImperEnithealith preklemiior animal Woerkess, and an
administrauverand-fiinancialfurdentenrthe researchinsttubens due terost
preductivity andrRealthf Care CoSLS:



Epidemiology — cont'd

Prevalence — Goodno and Stave- cross sectional studies estimate prevalence of
LAA to be as high as 44%

Incidence — estimates range from 10% - 37%
Cullinan et al
— Mean duration of empleyment before symptoms to rat exposure
¢ Respiratory = 365 days
¢ Nose and eye = 214 days
¢ Skin = 335 days
Animals and allergenicity —

—  many authors repoert mice and: rats' are most allergenic

— Bush, Wood, and Eggleston report in J Allergy Chin Iimmunel that allergy te
other animalsiin the woerkplace is less common than; allergy te rats; and mice
primarily because other animals are used less

I a large Japanese epidemiclogic sttdy, allergy, sympiemis repertedin:
—  26% WErkers, expoesed termice or hamsters
— 25006 10) rats; or degs,
= SilY%rer GuUinea Pigs,
— 309 for rabbits o cats, and
— 24960 MeRkeys:



Epidemiology (cont’d)

¢ Risk of LAA iIs In part due to activity of worker —
cage cleaning exposes worker to higher airborne
allergen level thamn other activities

¢ LAA Is preventable — Goodne and Stave — 2002
study — reduced exposure with PPE led te LAA
Incldence. off zere

» Secondany LAA - Geodnoe and Stave repoerted in
JOENFDEE 2002 that fior these Werkers With
primany; LAATWRG remained in the werkplace, up
10 8% developed allergy, tera second species) (10
year Secondany/ CAATIRcIdence: rate =14 1(©5% €I},
748 =11406) CaSES PER 100 PErSORE VEaNS



SCOPE

¢ Source of animal allergens — animals shed allergens
through urine, dander, hair, serum, and saliva,

— put not alll species or strains do so equally

¢ Gender inequity — in general, females shed fewer
allergens than males

Allergen exposure related to:
—  Size ol allergen particle
—  Envirenmentallconditions; in;cage
y Iype of bedding
) DENSILY, of animals
y Ventilation: ol Fooms
= Jol/task responsioiity,

= Dlration ol exposure
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The Allergens

Belong to family of proteins called lipocalins
Lipecalins - preduced in livver or secretory glands

Lipecalins share bielegical and structural preperties that elicit
Similar responses frrem the human Immune system

Preteinuria in redents - persistent proteinuria results in urine as
major source off allergen production; and woerker exposure

Other redenit seurces; off allergens - hair, dander, saliva (less
allergenic)

Cats andideas — halr dander, and saliva allimajer SeUCES Gl
allergen preduction



The Allergens-Mouse

¢ Musm 1 - pre albumin protein , moelecular weight 19 kd

— Gene moelecularly clened, and amine acid seguence has heen deduced
— Mus m 1 found in urine, hair follicles, and dander
— Produced in liver cells

— [evels in serum and! urine are four times higher in male mice
compared te females

¢ DUe to testesterone dependence: off gene expression

s Mus m 2 — glycoeprotein, molecular weight 16 kd
—  Orginates n hair fiellicles and dander
— Not foundinrurne

s Albumim = third majer allergen
— Eeunditererallergenicinr S0 ol individuals exposed tormice



The Allergens — other animals

¢ Rats —

When produced in liver — androgen dependent

When produced in exocrine glands (salivary, mammary, meibomian
preputial), not androgen dependent

Rabbits
¢ Cats

L 2

Minimum 12 proteins of cat origin found te be allergenic
] lergenic by fiar
Molecular weight SSkad

Produced in hail: follicles
Viale cats produce: mol;

oS

Can i 1, moest Important: D;
Polypeptide;
JD

moleculaFweignt
gicediprhaiEioliicies; daneers;
Other

Nen=htimanprmates




Environmental Distribution

Animal allergens carried on relatively small particles

— Studies show airborne mouse allergen particles range from 3.3 to 10 microns in ene study, 6
-18 micrens in second study

Small particles cani remain airboerne for extended perieds of time, and are easily
respirable

Alrboerne mouse allergen studies

— [evels range fromi 16.6 to 563 ng/ms3! in; reems with mice and from 1.2 te 2.7 ng/ms3 1R reems
witheuit mice

—  Anpther study showed airborne levels ranged from 1.8t 825 ng/ms3), and varied with
pumber off mice andl degree off Work activity 1IN reem

— Anoether study showed migher allergen levels i rooms with male mice compared to
reems with fiemale mice: (Musimr 1., 13,050 pg/m3 Vs, 317 pg/ms)

Alfberne rat studies alse showed! levelsthighly: dependenit enl type el activity, seing
pPErormed

—cleaningeland ieeding asseciatcdwithrhighesitIevels) el expesure



Mechanism of LAA

¢ Activation of innate Immune response pathways by
bioaerosols such as animall allergens, endotoxins,
peptidoglycans, and B-glucan

— Pathogen-associated molecular pattern (PAMP) recognition melecules
(e.qg., toll-like receptors (TLRs)

— |nitiation off Inflammatony/ respoenses
— Initiation; off adaptive Immune response

o [Laboeratony AnimaltAllergy: — Type 1, immediate
RypPersensitiviity reaction according tor Gell and Comis

— Invelves production off lImmuneglehulin: (IgE) antihedies
ermed IR rESspPense: to proteln LAA antigen

— CA5 0 —Relper Iymphoecytes play, cential relein
geEnerauen o IgE antieedies

— [FAATEXpeSUREroceUrs prmariy A thretghinhaiauen e allergen
PrOLEINS

— SKIin coptact 2 miner expoesure reute



Development of IgE Antibodies

¢ Sensitization — development off IgE antibodies to
the specific allergen

¢ Allergenic protein taken up by Antigen-
Presenting Cells (APC) Lung APCs

¢ VIonoCyLES
s Alveolar macrophages
o Dendrtic cells
— Skin APCs
¢ _an@gerhans; cells
o Dendrtic cells



Development of IgE Abs

¢ Antigen - processed into small peptide fragments
and presented on the surface of APC In
assoeciation with Major Histecompatibility: (MHC)
class Il molecules

» Naive T Cells recognize the complex of the MHC
molecule and the allergenic antigen

o With this recognition signal, and ether
costimulatery signals (B7 and CID28 Interaction)),
I cell hecomes activated

o Activated i cellfundergees multiple reunds; of
replication Under effiect aff the cytekine
Interieukin 2 (11E2)

9 Resultis multpetentiall pepulaticn off IF Cells
(iR O)



IgE Antibody Development — cont’d

¢ ThO T cells serve as progenitors of two different types of
Effector Cells-

— Thi lymphocytes — develop in presence of IL12 and
Interferen gamma (IENg)

— Th2Z2 Lymphocytes — develop in presence of 114

o Thi cell preduces IENg, which suppresses the fermation
off IgE antibedy, preduction

o [h2 respoense Isi the typical feature of Immediate-type
allergic diseases

— The production off cytekines (IL-4,1L-13) stimulates B
LyMPRGEYLES o) produce anitinedies SpeCIiic 1o the
allergen presenied

9 SUISEguUeEnt exposure (even years later) te thenital
Sensitzingl allergen elicits’ 2 rapid and Vigereus reSpense



Allergy mechanism — cont'd

PREDISPOSITION — for many allergic diseases, a genetic predisposition (Atopy) Is
present

Individuals are defined as being atopic If they, or close relatives, have manifestations
such as

— Allergic rhinitis

— Asthma

—  Eczema
Currenit theory ofi allergy — lack off preduction; (or imbalance) ofi IENg vs 14" and
IL131 R atepic Individuals causes; preduction off IgE toer allergenic protein
Intended role o IgE n hiuman health — unknoewn

—  May be related to 5edy/’s response to) Parasitic infections

— lgE preduction causes recruitmenit ofi Eesinephils; which have been shown to Kill parasites
SuUchasi schistesemes In culture

Rele ot IgE antulsedy inrallergy, — Binds tor EC receptors on mast cells and hasephils

Causes, release off chemical mediaters oif allergic symptems in these cellsiin:
—  REspiratory, tact,
— Gl trract;
— Skin,
—  Copjunctiva



Sensitization / Allergy
Mechanism s

Ag Dendrtic najve
cell cp4 T cell

y coz8 g g"__z IL-4, IL-13

D tom wLem
7 MHCIAG - Mast cell

L \ Q

Goblet
cell

Th1




Development of Allergic Symptoms

¢ Early Phase Reaction —
— Specific allergen interacts with IgE antibodies on surface of mast cell or basophil

— Results in release of prefermed biochemical mediators
¢ histamine,
¢ leukotrienes,
¢ activation of arachidenic acid cascade causing production; off
proestaglandins,
¢ generation of cytokines (TNE-a, IL-1, IL-4, 1L-5, IL -6, IL -8, & IL -16)
¢ and generation chemoekines (MIR -1a, MIP -1, MCR-1, and RANTES)
Resulting pathoephysiclegy: -
- tiIssue edema (masal congestion, bronchial edemas,hives)
—- Increased mucoeus; secretieon(rhinius, remnchr)
- perve stimulation causing Itching (skin,eyes),sneezing, bronchospasm
- systemic allergic reaction (anaphylaxis) — prukts, urticara,
angieedemea, edema el larny/mx, acute asthimeas, hypoetension and sheck



Medical Survelllance

The major ebjective for health and safety = eliminate and reduce exposures (Primary.
Prevention). Examples:
— Reducing the use ofi use ofi animals in experimentation
— Controlling the environment in the animal facility toe reduce exposures
—  Limiting the number ofi personnell with; access
¢ Medical surveillance is Secondary Prevention — purpese is to identify early signs
oif disease, hopefully at a stage Iin which intervention willl improve the eutcome

¢ Basis for Medical Surveillance programi— no fermal legal requirement (OSHA)
— Ethical responsibility’ off empleyer to minimize disease risk & burden en employees
—  Good husiness to prevent disease in employees

o Elements
—  Preplacement testing- limited in value due: torlack ofi predictive value for develeping LAA

—  Baseline Histeny~ usefull as baseline: fior changesin future- alse identii/ing Righer risk
Individualsite watchi clesely e S/S early’ allergic disease

—  Periedic guestionnaireswith appreprateicliow=up(physical exam, testing) o Changes te
raciiitaterearyfdentiication ol allergy

—  Educauion eitlananimeal werkers on rnsks; sigRs: and symptems oif interest valuzile
—  Statisticallanalysisi off pepulation data te detect trends



ASSESSMENT

¢ History of symptems in conjunction; with exposure
— Nose- chronic congestion and rhinerrhea, sneezing, pruritic nose and throat
— Skin — eczematous rash (scaly, pruritic, red rash in flexural areas of arms and legs)
— |ungs- wheezing, cough, chest tightness, SOB; occurring episodically, especially after allergen
exposure, exercise, irritants such as smoke, URIs
¢ lests for IgE-mediated allergy.

—  Skin testing
¢ Drop off allergen extract is placed onl skin, which 1s pricked with small lancet
¢ Diameter off wheall and: flare that result within 15 minutes) is; measured and compare to histamine control
— RAST Testing
¢ Allergen binding by, IGE anitibedy; I present, 1S, detected by second antibody,
—  Both tests| correlate; RAST IS more expensive and not affected by medications; but less
SERsitve
—  Beth tests) are dependent on composition ol extract of allergen
s Concentration of allergen extracts) of diffierenit lotsy ol same alleraen can vary by as much as 14,000 feld
¢ Concentration off allergenic proteins decreases withruime: due’ to proteases present
¢ Sitandardized; stable extracts e ANIMAILL alleraens areven/limited

9 Clinical Niesting

—  Pulmenany Eunctien iesting (dauly peak fiows —loeking o changes 1.5%), cross=shiiit
spiremetny lecking ier changesiin EEVA and EVE aiter exposure; Methacholine Challenge
Jlesting, Speciiic Inhalatienal Challenges)

9  Genetcestng (HEA=BI6 an HIEA=DRATasseciaten wiith animal allergy nsk?)= Uitility?
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TREATMENT

Emergency treatment of anaphylactic reactions (epinephrine, ACLS system)

Exposure reduction / avoidance
— administrative controls
— Improve Engineering controls
— Change [Lalb animal care practices
—  PPE

Corticosteroids (topical, oral, inhaled, 1\V)
leukotriene receptor antagonists
Antihistamines

Inhaled Beta Agonists

Immunetherapy.

—  Immunoetherapy: to cats and degs suceessiul in a few: reports, but only: in werkers
intermittently exposed rather than chronically, expoesed

—  Uncontrelled studies off immunotherapy to lakranimals (mice; rats, and rablits) have
demoenstrated seme Improvement

— lnsuificient study/ ter recommend immunetherapy, as a Mmeans; tor protect Workers!iirem
develeping symptems Withi expesure
RISk of treating| wiith continued! exposure
—  Asthma development risk — 3-6% ofi 1 LAA

—  Secondary LAATdevelopment = (Geodne & Stave;, Hazard Ratio (HR) fier developing 2 LAA
=8.21

95%) Cl; 7.38-6.83, P = 0.001)



PREVENTION

o CONVENTIONAL WISDOM: no clearly
established threshoeld for allergen; exposure




ANIMAL ALLERGENS (AA)
&L
ENDOTOXINS

A RECOMMENDED CONTROL STRATEGY

ferny Eclples & Bl Peiie
Nigro



Selection ofi AA Exposure Limit

¢ Clear exposure-response relationship at
—100 ng/mg

— — 2.5-4X risk of + skin prick test & chest
symptoms?t

¢ Clear exposure respense relatienship
petween RUA expoesure & specific IgE
antivedies te lale rat allergens

— EXposUre-response relationship robust?

9 SUakthiana et alfRPAJNVIEZ00S5: “EXpesuUre Ieveltto
HighrlVielecularm\Welghit-allergEeRsHs stremng
PrEdICION Glf SERSIUZAIGR®

1Nieuwenhuisjsen VIb et ali JOEMFT999: 60
2 IHeedenke Dy et al; Al ErarClimmmunel - See: 108



Dose-response relationship

1990, Eggleston and Ansari reported 12 volunteers symptoms
with exposure for one hour te Rat n 1 levels ranging from 1.5
ng/m3 to 310 ng/m3

All' 12 (100%) experienced nasall symptoms by end off one hoeur
exposure

5 ol 12 (42%) shewed decrease in EEVA ever 10% within ene
Rour exposure

IR a fellevw up: study,, high' allergen levels (cage cleaning, mean
Rat 1 =166 ng/ms) Were: compared to lovw allergen exposure
levels (quiet siittingiar At vivakum, mean Rat nrd = 9.6 ng/ms)’ in
{7 subjects.

— A cleal dose-responsewasi demonstrated wWith ot
Upper and levwer aliway, respenses Being dependenit en
airberne allergen levels.



AA Exposure Limit (cont’d)

¢ Discussions with  G. Evans & HSL peer review experts
— Health / exposure data

— Peak vs. TWA comparisons
¢ Institute off Occupational medicine (2005)—

__ Carried out studies on correlation of airborne

concentrations off moeuse: and rat urnary Proteins Vvs.
allergic respoense

_ Concluded concentrations; above 6. ng/ms
Increased likeliheed! el sensitization

o Nieuwenhuijsenret al inrOce & Env: Vied 2003, asiwell as
Pachiecor et als i 2006 ARnalsiOcclupationaiNEyeIEne — “pealk
EXPOSUrEs more Impertant than mean exXpesuUres In
LAIGEENNG SEnSIizaten



Literature supporting AA exposure
limit
¢ Hollander, Heederik & Doekes — 1997 Am J Respir Care Med

— reported prevalence rate of sensitization to lab animal
allergens clearly associated with exposure levels

— Clearest association with “high level expoesure” at 4.2 ng/ms3

¢ Egglesteon & Wood, 1992 Allergy: Proc.

— Envirenmenital exposure challenges: performed! to find allergic
threshoeld concentration

— Feund statistical correlation hetween exposue concentration
and allergic mediator; release

— Significanithy: smallerrallergic respenRses Withl Exposures lelew
10 ng/m3



AA Exposure Limit

¢ S. Gordon (formerly IOM) recommended
maintaining exposures at or below 5 ng/mg

— Eeasible controls for rodent allergens

— Reduced risk of LAA at this level - study: ofi 458
Workers newly: exposed workers; ter MUP

— Similar reduced risk off LAA te) rats anticipated at this
levell off exposure~

— LAA risk reduced but not eliminated; still risk that a
smalliFntmber ol peeplewWillifdevelepr LAA

P o

LCullinan P2 e al ElrRespIfI L9099 S & ElliowE etal @ccuprEnvIr Medi2005: 62



Problem Resolution Approach

¢ Extensive literature review (+ 50 papers)

¢ Benchmarked with key pharmaceutical
companies; obtained other benchmarking data
frem research Institutes

¢ Formulated Pesition / Contrel Strategy.

o Externall peer revievw: ol pesition paper/slides, by
UKESHIHealithr & Saifety [Lah (IHSIE) experts

¢ lnternalf stakenelder review = \WENCARN & Salety



Setting AA Exposure Limits -
Challenges

» Variability LAA Cases
— (GSK 10-year Study)*:
— Most occur In first 3 years of exposure
— At least 36.5% cases did not eccur until = 5 years
— 9.2 9 cases eccur afiter 201 years exposure

— 338% of woerkers with 1° allergy: (I species)), developed 2° allergy
to at least 1 more animal species

s Increase incidence of 25 allergy/ increased to, = 502 = 10 yearsz;
workers more likely to lbe atopics) & some had up to 6 allergies?

¢ Confeunding FEactors
— lndividuall suscepiiaility, —
& Subset o pepulatien willinet developr sensitization regardiess; oii
ExposuUre
¢ Increased risk fior atopics, +/- SmoKkers: 3
» Endotoxin Ce-EX|pPosure”

{Goodnol L. et al; JOEM2002: 44

2ESK Data — Practicall Approaches; to Vianaging O Programs intYourAgimal EFacility Conf: 1996
=Cullinan 2, ets all EtirRespir JF 198848l & Elliot I et all @cetip Envir Med 2005: 62

2Dacheco K et al Amer 1 of Recsn & Crtical Eare Medicine: 2002 1687



Setting Exp Limit — Challenges
(cont’'d)

¢ Choosing endpoint

— Allergy
& Pre — easy to detect; accepted medical management
¢ Con — acting “late” less defensible

- Goodne, 2002 JOEM — exposure: levels against:
primanry LAA noet sulficiently protective against secondary,
WAVAN

-Gordonl & Preece 2003, Ocec Med — suggest
Ssensiization te allergens ay/ levels < allergy, sympiematic
level

— Sensitization
¢ Prio — “early” detecuion can prevent disease’ progression
& Conl— legisticaldifficultes In detecuingl Sensitizauen
= 2 Fegaliity el aCueNSHASEC U PORISERSIUZaUIeR



Background — Endotoxin Exposures

¢ Numerous studies linking various health effects
(e.qg., fever, joint pain, respiratory effects) with
exposures to endotoxins

¢ Key endotoxin exposures from animals & feces

¢ Co-expoesure off AA & endotexin may: be Impoertant
In development off sensitization®

— Pealk expoesure vs. mean INA expesuUre may. Be mere
IMpertant N tHGEErNGl SYympPLems & Immunelegie
sensitization:

¢ Chrenic exposuie may, alterrsusceptinbly/ ter SERSIZation &
may/reducerthe doeseratwhlch the allergens canr trigger

allErgIc rESPeRSES

PaCHECO), Ko et all Ann @ccup HYd: 2006: 50
2Spaan Sy et al, AppllEnViien IViciekiolF 200773



Endotoxin - Health Effects

¢ Inhaled endotoxins — respiratory & systematic
Inflammatory responsest

¢ Acute Health Effects (high exposures - e.g., pig
farms):

— Systemic & respiratory.
& Dy cough/shertness of oreath, decreased lung iunction
& Fever reactions) & malaise
¢ Occasional dyspnea, headache & Joint aches

¢ Chrenic Health Ehfects:
— [Viay, cause: chronic bronchius & rediuced Itng fitnction

— Co-exposure may be Impoertant N develepment: aff LAA
Sensitizaten

RIeiSChElNE etall O EAS EBNI G RYIanderr R etallnt JrOce EnvaEItr1997: 3; & Liebers V. et al Am J Ind Med 2006: 49



Endotoxins — Hazard Assessment

¢ No Effect Levels — calculated to range from 90 -
1700 EU/m> (9 — 170 ng/m>)

¢ Dutch Expert Coammittee on Occupational
Standards recommended a health based OEL-TWA

= 50 EU/m= (= 4.5 ng/m2)

— Changedl te 200 EU/m> — te addiress ‘feasibility” within
agriculttral Indusiry

— Measured as “inhalable dust”

— Noew leeking at as a lhresheld Value — Industn/ SECLor

Castellan RM, et al Ann Int Med 1984, 101 & N Eng J Med 1987, 317
Rylander R, et al. Am Rev Resp Dis 1985, 131 & Organic Dusts: Exposure, Effects, and Prevention, Lewis
Publishers 1994



Prevention (Cont'd)

¢ ENGINEERING CONTROLS
— Material Change / substitution

+ Animals (less allergenic species or strain, juvenile or younger
animals, female gender)

¢ Bedding (nen contact pads or corncobs vs weed! chips or sawdust
reduces allergen levels i air by 57 — 68%)

— ventilation changes to reduce amount of airborne allergens and
duration off expesure

— Elltering air with HEPA filters (lecal controls)
— lncreased reem air exchanges (general dilutienal)
— Ellter tepped cages
— Precess Change (e-g., auitemauen Usingl rekets ior cage Washing)
— |splatien / enclesure
— Expoesure limits (peak exposures)



Prevention (cont’'d)

¢+ ADMINISTRATIVE CONTROLS
limiting access toe animal care areas
limiting animall steck density in roems
limiting duratien of werk in animal care roems
regular housekeeping such; as wet mopping and water-hoesing

¢ PERSONAL PROTECTIVE EQUIPMENT

—  Respirator

¢ Dust masks approved by NIOSH shown in studies te) remeve up to 98% ) off redent urinan
allergens; frominhaled air — probhably: OK oK asymptomatic animall care Workers

o Betier allergen reduction for asymptematic, and possibly/ fer sympteomatic — Y2 face
negauve pressure respirater;, PAPRIWIth hoed, eI Better

o NOJE: the use oii respirators has neit been shown to reduce proglession o disease andiis
net a substitute for removing severely: allergic individuals firem expesure.

— Gloves

—  Hats

—  GeWRS

—  SheE covers

—  Eye protection



Prevention (cont’'d)

¢ Disposition guestion: Whether to alloew individual with established LAA to continue
woerking using PPE, or te remoeve from position?

Portengen, Hollander, Doekes, & Heederik. Lung Function decline in laboratory animal
workers: the role of sensitization and exposure. Occupational and Env: Med 2003;60: 870-875.
Studied relation between sensitization and subseguent lung function decline in working
populations exposed to allergen(s).

Method: longitudinal study (median follew up 2.0 years) — 319 lab animall woerkers- excluded
Subjects with ever 4 years exposure

Results:

¢ Multiple regression analyses-
¢ Lung function decline most proneunced in sensitized subjects whos continued: ter work in contact withilab

animals
¢ Average excess declines EEVI= 83 ml/y (p=0.05)
. EV/C =148 mi/y/ (p=0.01)
. WIMIEE =" a4 (0=10)12)

Results corrohoerate findings: el other studies

s Renstrom et al( Eur Respil Jr1995))

s  Sjested et all(AmrdindVied;19938)
Propesed mechanism: Valer et ali (NAllergy Clintmmunpel 1£992) — chroniciRiianmmatieon
develeps aiter senpsitzation), Ut beiore deVvelopmEnT Gl SyMpPLoms
Cowevelniammationt leads: te decline intbng lRction With continbEed expostire

Study/flaws=rshert fellew: up;, 2 Small sample size; tRcleariifwoerkers “continually exposed”
USed PRE



General

¢ Trend illness data
— 1°/ 2° LAA incidence

— AHE & endotoexini co-expesure where no LAA sensitization

— Prevalence




Future Prevention?

¢ Immune moedulation - Increasing suppression of abnermal iImmune response?

¢ Summers, Elliott, & Weinstoeck- University of lowa
— Trichuris suis in Therapy of Inflammatory Bowel Disease
Theory: Hyper-reactive immune response may be diminished by intake of parasites
Stimulates suppressor arm of Immune system
Study shewed significant respense ofi individuals with IBS to) intake ofi Helminths
? Possible application tor ether allergies such as LAA?
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