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Introduction: Immune-mediated

Hypersensitivity

« Type 1: Immediate hypersensitivity (allergy)
* Type 2: Cytotoxic

* Type 3: Immune complex disease

* Type 4: Delayed hypersensitivity

* Type 5: Autoimmune disease

» * Caused by environmental antigens
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Type | Hypersensitivity

» Caused by allergens, which are antigens capable of
stimulating a type | hypersensitivity response ( i.e., an
allergy via an IgE antibody response.

* Most humans mount significant Immunoglobulin E
responses only as a defense against parasitic infections.

* Atopic individuals may respond to many common
environmental antigens

* Sensitivities vary widely from one person (or other
animal) to another. A very broad range of substances
can be allergens to sensitive individuals.
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A Few Terms

« Antigen: A substance that Antigens
stimulates an immune - = et
response, esp. production
of antibodies. (»ﬁ\ -

. . &\7nm|gen-bmqu Site /."

» Antibody: One of a variety 7
of proteins called v

immunoglobulins

— Normally present in the
body or produced in
response to an antigen

— IgA, IgD, IgE, IgG, IgM

Antibody

Source: http://en.wikipedia.org/wiki/Antigen
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Antigen: An antigen is a substance or molecule that when introduced into the body
triggers the production of an antibody by the immune system which will then kill or
neutralize the antigen that is recognized as a foreign and potentially harmful invader.
These invaders can be molecules such as pollen or cells such as bacteria. Can have
Exogenous antigens, entered the body from the outside. Endogenous antigens,
generated inside due to things like infections, or autoantigens where the immune
system is attacking the body due to an autoimmune disease.

Antibodies (also known as immunoglobulins[1], abbreviated Ig) are gamma globulin
proteins that are found in blood or other bodily, and are used by the immune system to
identify and neutralize foreign objects, such as bacteria and viruses.

Antibodies can come in different varieties known as isotypes or classes. In placental
mammals there are five antibody isotypes known as IgA, IgD, IgE, IgG and IgM. They are
each named with an "Ig" prefix that stands for immunoglobulin, another name for
antibody, and differ in their biological properties, functional locations and ability to deal
with different antigens, as depicted in the table.[14]



Definitions: Allergens/Antigens

« Antigen (an”ti-jen) any substance capable of inducing a
specific immune response and of reacting with the
products of that response, i.e., with specific antibody or
specifically sensitized T lymphocytes (blood cells), or
both.

» An allergen is a usually harmless antigen capable of
triggering a response that starts in the immune system
and results in an allergic reaction. (AAAAI)
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Definitions: Antibodies

* Immunoglobulins are glycoprotein molecules that are
produced by plasma cells in response to an immunogen
(antigen) and which function as antibodies.

Disulfide bond

Carbohydrate
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Immunoglobulin
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Immunoglobulin Classes

Immunoglobulins can be divided into five different classes,
based on differences in the amino acid sequences in the
constant region of the heavy chains. All immunoglobulins
within a given class will have very similar heavy chain
constant regions.

1. 1gG - Gamma heavy chains
2.1gM - Mu heavy chains

3. IgA - Alpha heavy chains
4.1gD - Delta heavy chains

5. IgE - Epsilon heavy chains
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1gG

IgG is the most versatile immunoglobulin because it is
capable of carrying out all of the functions of
immunoglobulin molecules

a) IgG is the major Immunoglobulin in serum - 75% of
serum Immunoglobulin is IgG
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IgE

a) IgE is the least common serum Ig since it binds very
tightly to basophils and mast cells even before
interacting with antigen

b) Involved in allergic reactions - As a consequence of its
binding to basophils an mast cells, IgE is involved in
allergic reactions. Binding of the allergen to the IgE on
the cells results in the release of various
pharmacological mediators that result in allergic
symptoms

c) IgE also plays a role in parasitic helminth diseases
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Antigen-Antibody Reactions

Lock and Key Concept
* The antigen (the key)
fits into a lock (i.e. the
antibody).
Source: Li, Y., Li, H., Smith-Gill, 8. I, -
Mariuzza, R. A., Biochemistry 39, 6296, 2000 ‘ «*;""\\
D
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Allergy

» Genetically controlled

» Sensitization thought to require repeated
low-level exposures to allergens

» Allergens are complex proteins produced
by many different organisms

— Dust mites, cockroaches
— Cats, dogs, other pets
— Rats, mice
— Fungi
— Plants
* Symptoms include upper respiratory (hay

fever), lower respiratory (asthma),
systemic (anaphylaxis), and skin (hives).

) 'G,Lé’! ‘\;,,\
| ‘£ N}
\!7? "4
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Once sensitization has been accomplished, the next exposure may cause symptoms.

Symptoms may be present simultaneously.

IgG helps with antibody based protection against pathogens. Infrequently, inappropriate
sensitization can lead to hypersensitivity pneumonitis.

Other factors may play a role in sensitization. For example, ADJUVANTS
(immunostimulants) may stimulate a stronger response than the allergen alone. For
example, the fungus Alternaria has adjuvant-like properties that stimulate sensitization
in the lower airways. (Kobayashi et al., 2009). Holt et al., 2009 postulate that early
failure of the innate mucosal immune system predisposes some infants and young
children to respiratory infections and the development of allergies. This predisposition
is probably genetically controlled.

13



Allergy

 Allergy is an inappropriate &.‘3&%‘:’“ e o
over-reaction of our immune | “;'j
IgE
SySte m . QY;: :r;;mdmi;icgazﬁ:m@unts
» IgE antibodies are produced paats

by B cells in response to
allergen exposure

These IgE molecules attach
themselves to mast cells.

* IgE molecules attach to

Mast cells. G‘ IE::%?;Z‘J&?::E;L’;::"“
* Mast cells release i
Histamine and other °“°”l”‘”s
chemicals S5 | Sumges
runny nose, watery eyes, and
itching of allergy.

Food allergies are included in this.
A family history is the strongest risk factor for the development of allergies or asthma.

Overwhelming evidence that sensitization to indoor allergens is a major risk factor for
the development of clinical atopic (allergic reaction) disease in genetcally susceptible
individuals.

Some non-intuitive evidence exists that early exposure to cats, or dogs; or living on a
farm or being exposed to endotixins reduces the risk of developing certain allergies or
asthma.

Current theories for causes of the increase in asthma include: better diagnosis, urban
living, higher exposure to dust mites, atmospheric pollution, nutrition, lifestyle changes,
maternal smoking, diesel fumes, geography, the hygiene hypothesis, and others.
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IgE-mediated Symptoms

* Hay fever

* Asthma

 Allergic bronchopulmonary mycoses
» Atopic dermatitis (eczema)

* Anaphylaxis
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Hay Fever

ltchy ears,
buzzing sound

Red, itchy,
watery eyes

Sneezing,
congestion,
runny nose

Itchy or sore
throat, post-
nasal drip,

cough

FADAM. oo
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Allergic Bronchopulmonary Mycoses




Atopic Dermatitis (Eczema)

§
e

i Mayo Foundation for Medical Edugation and Research, All nghis reserved.
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Signs and Symptoms of Anaphylaxis

Swelling of the conjunctiva < | . Central nervous system
§ { iﬁ lightheadedness

RUNNY nose D Ry - loss of consciousness
y T - confusion

- headache
Swelling of lips, / - anxiety
tongue and/or throat
Respiratory

- shortness of breath
- wheezes or stridor

Heart and vasculature
- fast or slow heart rate

- low blood pressure - hoarseness
- pain with swallowing
Skin - cough
- hives
- itchiness Gastrointestinal
- flushing - crampy abdominal
pain
- diarrhea
Pelvic pain - vomiting
Loss of

bladder control

-
ﬂ“ "\

6 EMLab P&K. All rights reserved.



What Are Allergens?

Allergens are proteins derived from:

» Airborne particles: pollen, fungal spores, dust mite fecal
particles, cat and dog skin secretions, rat and mouse
urine, and others

* Food
» Stinging insect venom

 Pharmaceuticals
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The Allergens

» Allergens are named according to the species from
which they are derived and the order in which they are
identified:

— Ragweed: Ambrosia artemesiifolia = Amb a 1
— Alternaria: Alternaria alternata = Alta 1
— Dust mite: Dermatophagoides farinae = Der f 1
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Some Indoor Sources of Allergens

. Some sources Some exposure
Organism Some allergens e .
within organism sources
. Der f1, Der p1, . Dust, especially
Dust mites Blo t1, etc. Fecal material bedding
Cockroaches | Blagl, Bla al Skin secretions D.USt’ especially,
kitchens
Cats Fel d1, etc. Skin secretions Alrborne, .
accumulates in dust
Dogs Can fl Skin secretions Airborne, .
accumulates in dust
Rodents Rat rl, Mus ml Urine Airborne, .
accumulates in dust
. Alt al, Pen c1, Digestive Airborne with spores,
Fungi .
Asp v1, etc. enzymes accumulates in dust

[ ()
. . %, !,’,@(;
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7

Most bacteria do not produce IgE stimulating allergens. However, some Gram positive
bacteria can stimulate IgG and can sensitize cells in the lung leading to hypersensitivity
pneumonitis.

In in domestic environments, source control and removal is by far the most effective
approach to reducing allergen exposure.
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Remember

* The organism isn’t the allergen. A good example:

— Cat (Felis domesticus) allergy is an inhalant disease, but
one does not inhale a cat. One inhales tiny particles shed
from the cat that contain a group of proteins called Fel d 1,
Fel d 2, etc.
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Inhalant Allergen Sources

Pollen : The male reproductive structure of vascular plants

* The allergens are recognition proteins that trigger
germination when the grain lands at an appropriate site
for fertilization of an egg.

* The allergens are soluble and are released quickly in
respiratory tract secretions

» Exposure is mostly outdoors.

» Plants with showy flowers release little pollen
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Pollen Allergy Research

e Darrow, LA. Hess, J; Rogers, CA.; et al. 2012.Ambient
pollen concentrations and emergency department visits
for asthma and wheeze JOURNAL OF ALLERGY AND

CLINICAL IMMUNOLOGY 130(3): 630-

» Asthma ER visits increase up to 15% when Oak and
grass pollen concentrations peak in Atlanta, GA
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Inhalant Allergens

Fungal spores : sexual or asexual reproductive units of fungi

* The allergens are digestive proteins that are released
into the environment to digest food.

» These proteins are released as the spore absorbs water,
and release is often delayed until sufficient water has
been absorbed.

» Exposure is mostly outdoors

* Indoor fungal growth can occur when liquid water is
consistently present
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* Most molds produce potential
allergens

» Mold allergens are proteins. Two
commonly identified mold allergens
are Alt al and Asp f1

» Well documented evidence exists for
mold as a cause of allergic disease
(asthma, hay fever, upper respiratory
allergies, hypersensitivity pneumonitis)

» 30 to 35% of the population can have
allergic response to the environment.
1/3 of these (10% of the population)
may have fungal allergies

Copyright © 2016 EMLab P&K. All rights reserved.

We don’t do these assays anymore.

Fungal allergens are generally proteins, and are often enzymes released from the fungal
spore during germination, although some may also be proteins located on the surface of
spores. For surface allergens, the spore may not need to be living to cause sensitization.
However, internally produced allergens must be released from the cell before they can
be effective. Fungi with hydrophilic cell walls (e.g., Fusarium, Acremonium,
Stachybotrys, and many others) may release internal allergens as soon as they contact a
water source (e.g., the respiratory mucosa). Whether or not these spores need to be
living has not been studied, although it is likely that long dead spores would not have
retained the intact allergens. Hydrophobic fungal spores have an outer surface
composed of rodlets called hydrophobins. A pathway must develop through these
hydrophobins before internal allergens can be released. This pathway occurs during
spore germination. Thus, for allergens to be released from hydrophobic spores, the
spore must be alive. (Aimanianda et al., 2010; Dague et al., 2008).
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Fungal Allergen Research

» O'Driscoll BR, Powell G, Chew F. 2009 Comparison of
skin prick tests with specific serum immunoglobulin E in
the diagnosis of fungal sensitization in patients with
severe asthma CLINICAL AND EXPERIMENTAL
ALLERGY 39(11): 1677-1683

* 65% of severe asthmatics are sensitized to fungal
allergens

Copyright © 2016 EMLab P&K. All rights reserved.




Inhalant Allergen Sources

Dust mites

» The allergens are digestive proteins excreted by the
mites in membrane bound fecal balls

* Generally airborne only during active disturbance
» Exposure occurs indoors, mostly in bed

* High humidity required; mites absorb water directly from
air.
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Dust Mites

Two most common house dust mites:

— American dust mite (Dermatophagoides
farinae)

— European dust mite (Dermatophagoides
pteronyssinus)

Very small, invisible to the unaided eye.

Live for approximately 3-4 months.

Prefer warm, moist areas (mattresses,
pillows, carpeting and upholstery)

Cause of asthma and allergy:

— Approximately 85% of asthmatics are allergic
to dust mite allergens

— Evidence exists for a causal relationship
between dust mite exposure and the
development of asthma

Copyright © 2016 EMLab P&K. All rights reserved.

Humans shed 1/5 oz dander/week. Could feed several thousand mites for 3 months.
Do not bite, not known to transmit disease.

2 micrograms of allergen/gram of dust felt to be enough for sensitization. 10
micrograms/gram for symptoms once sensitized.

ACGIH recommends sampling in multiple locations to obtain a reasonable
determination of mite prevalence.
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Dust Mite Allergen Research

* Naegele A, Reboux I, Scherer E, et al. 2013. Fungal food
choices of Dermatophagoides farinae affect indoor fungi
selection and dispersal INTERNATIONAL JOURNAL OF
ENVIRONMENTAL HEALTH RESEARCH 23(2): 91-95

» Dust mites prefer some fungi to others, and may
influence fungal prevalence and spread.

Copyright © 2016 EMLab P&K. All rights reserved.



Inhalant Allergen Sources

Cockroaches
» Allergens are fecal material and other excretions

» Allergens become airborne with activity and when
secretions dry and fragment

» Cockroaches require both food and water and are found
frequently in kitchens

» Exposure occurs indoors

Copyright © 2016 EMLab P&K. All rights reserved.




Cockroach

e Two most common indoor species of
cockroach in North America are:

— German cockroach (Blatella germanica)
— American cockroach (Periplaneta americana)
< Widely distributed in homes and schools

¢ Found throughout homes, including beds,
furniture, and carpets - highest levels are
typically found in kitchen

< Exposure is more likely in the bedroom
because the allergens are aerosolized when
getting into bed

¢ ~20% of homes with no evidence of
cockroach infestation have significant levels
in settled dust

Copyright © 2016 EMLab P&K. All rights reserved.

According to the ACGIH, Bioaerosols: assessment and control, any cockroach allergen
detected (i.e. above the LDL) identifies an indoor area that places allergic persons at risk
for symptoms and allergy-prone persons at some risk for sensitization and symptom
development
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Cockroach Allergen Research

» Perzanowski, Matthew S.; Chew, Ginger L.; Divjan,
Adnan; et al. 2013 Early-life cockroach allergen and
polycyclic aromatic hydrocarbon exposures predict
cockroach sensitization among inner-city children
JOURNAL OF ALLERGY AND CLINICAL
IMMUNOLOGY 131(3):886

» Cockroach allergen exposures predict cockroach
sensitization, especially in the presence of combustion
products.
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Inhalant Allergen Sources

Cats

» Cat allergens present in skin secretions that adhere to
fur, then flake into tiny particles

» Allergens are constantly airborne, and are ubiquitous

» Exposure occurs indoors in homes with and without cats

Copyright © 2016 EMLab P&K. All rights reserved.




» The household cat species is Felis
domestica

e Cats are pets in 27% of U.S. households

» Cat allergens are very sticky and can
remain airborne for long periods of time

» High levels are often found on walls and
other surfaces within homes

e Cat allergens are easily carried from
home to home, office, schoal, etc.

» The vast majority of homes contain cat
allergen, even if a cat has not lived there

e Cat allergen is produced in cat
sebaceous, salivary and anal glands

Copyright © 2016 EMLab P&K. All rights reserved.

Room air cleaning is not an efficeint method for removing exposure, nor is washing the
pet, nor isolating the pet from the bedroom.

High efficienty filtration in a central forced air systme was found to remove up to 55% of
the aairborne cat allergen.

Removal of the pet cat will eventually lead to allergen reduction after 4 to 6 months.
Thorough cleaning will speed this up.

Allergens can be removed more easily from old carpets. Type of carpet, other than age,
does not appear to affect the ease of removing cat allergen.
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Cat Allergen Research

 Dharmage, Shyamali C.; Lodge, Caroline L.; Matheson,
Melanie C.; et al.2012 Exposure to Cats: Update on
Risks for Sensitization and Allergic Diseases CURRENT
ALLERGY AND ASTHMA REPORTS 12(5):413-423

» Exposure to cats during childhood may protect against
future sensitization
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Inhalant Allergen Sources

Dogs
» Allergens are present in urine and skin secretions

» Allergens are readily airborne and abundant in house
dust where dogs are present

* Dog allergens are not as ubiquitous as those of cat
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» The household dog species is Canis
familiaris

» Dogs are pets in 31% of U.S. households

» Dog allergens are associated with particles
smaller than 5um, which are easily

aerosolized and can remain airborne for long
periods of time

» Carpeting, bedding, and upholstered
furniture are typical reservoirs for deposited
dog allergen

» Dog allergen is an important cause of
asthma

* There are over 100 million dogs and cats in
the U.S. and more than 15 million Americans
have allergic reactions to dog allergen

Copyright © 2016 EMLab P&K. All rights reserved.

Can f1 is found in dog dander, pelt, hair and saliva.

Symptoms = runny noses, congestion, sneezing, skin rahses, itching and wheezing.
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Dog Allergen Research

* Fu X, Lindgren T, Guo M, et al. 2013. Furry pet
allergens, fungal DNA and microbial volatile organic
compounds (MVOCSs) in the commercial aircraft cabin
environment ENVIRONMENTAL SCIENCE-
PROCESSES & IMPACTS 15 (6): 1228-1234

» Allergen concentrations higher in fiber seats than in
leather seats, and high compared to average house dust
concentrations
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Inhalant Allergen Sources

Rodent
* Rodent allergens are primarily urinary

* Rodents enter buildings in search of food and water,
and remain to nest. Such colonization is especially
common in inner city environments

» Urinary allergens are airborne as small particles

» Rat allergen exposure is a common occupational
complaint among laboratory animal workers

Copyright © 2016 EMLab P&K. All rights reserved.



Rodent (Mouse and Rat)

Two known sources of rodent allergen are:
— Rat (Rattus norvegicus)
— Mouse (Mus musculus)

» High concentrations of these allergens are
present in the rodent’s urine.

* May be an important cause of asthma and
allergic rhinitis.

e Exposure to rodent allergens have been
linked to increased asthma symptoms
among research animal lab workers.

* A major study on asthma among inner-city
children found that nearly 20% of
asthmatic children had been sensitized to
rats and 15% were sensitized to mice.

Copyright © 2016 EMLab P&K. All rights reserved.

50% of randomly selected homes had measurabel mouse allergen.
Prevalence was higher in the inner city, especially in detached homes.
Rodent allergens considered to be a risk factor for having asthma.

Rodent allergens are common in classrooms.
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Rodent Allergen Research

* Torjusen EN, Diette GB, Breysse PN, et al. 2013.Dose-
response relationships between mouse allergen
exposure and asthma morbidity among urban children
and adolescents. INDOOR AIR 23(4):268-274

* Linear dose/response for asthma in response to mouse
allergen exposure, especially in beds.
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Inhalant Allergens

Latex
» Latex allergens are present in the sap of the rubber tree

* Human contact occurs when latex rubber is used in an
enclosed environment or worn against the skin

» The allergens become airborne on power used on the
surface of the rubber material

Copyright © 2016 EMLab P&K. All rights reserved.
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Latex Allergen Research

» Kelly KJ, Wang, Mei L, Klancnik M, et al. Prevention of
IgE Sensitization to Latex in Health Care Workers After
Reduction of Antigen Source: JOURNAL OF
OCCUPATIONAL AND ENVIRONMENTAL
MEDICINE 53(8):934-940
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EMLab P&K'’s IAQ Pocket Guide

Available
in our
mobile app!
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» Sampling and regulatory guidelines
for: Fungi, Asbestos, Bacteria,
Allergens, and Industrial Hygiene

» Updated MoldRange™ data from
over 350,000 spore trap samples

< Data interpretation guidelines
To order a complimentary Pocket

Guide, complete the survey after
the webinar.

NOTE: Sent to United States and Canada
only. Limit one per person per calendar
year. The “Thank you” email (sent an hour
after the webinar) will include a link to the
survey to order your Pocket Guide.
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EMLab P&K Mobile App

Access your lab results: Easier. Faster.
Anywhere you are.

[ : \ .
J | Instant alerts when your reports are available
| Cromcs P » Review your projects, reports, COC’s, and invoices
E neral Properties \le145.?l R ]
N s * Browse EMLab P&K's Pocket Guide and fungal
1 »‘a::::::nmltm BOORSVTIE  Due: D&/A02012 I i b rary

WS Asbestos PLM standard

- * View EMLab P&K's lab locations and accreditations

Invoices

; ;m:,, » Contact your Project Manager with the tap of the
2| Gnain of Custody screen
— J http://www.emlab.com/mobile
DL 4 & o
\ I Available on the ANDROID APP ON
- ] D App Store | P> Google play
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Sampling For Environmental Allergens

Air Sampling

Allergen/Source | Spore Trap | Cultural Impactor | Filtration
Pollen X

Pollen allergens X
Fungal spores X X

Fungal allergens X
Cat and rodent X
allergens

Latex allergens X




Filtration

» Useful for specific airborne particulate allergens

» Analyzed by specific immunoassay when airborne
concentrations are high

* Could be analyzed by quantitative PCR when
concentrations are low

Copyright © 2016 EMLab P&K. All rights reserved.




Dust Sampling for Allergens

« Sample using a dust cassette.

» Approximately 150mg or 1
teaspoon of dust is required
for the analysis

* Dust mite allergen analysis is
time sensitive and should be
sent using a cold pack or a
cooler to prevent the increase
of allergens in transit

Copyright © 2016 EMLab P&K. All rights reserved.
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Allergen Chain of Custody

CHAIN OF CUSTODY &N EMLab P&K ALLERGEMN ANALYSIS
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&
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How Are Allergen Samples Analyzed?

» Allergens are analyzed by
ELISA (Enzyme-Linked
ImmunoSorbent Assay)

« ELISA is a highly sensitive
and specific test that uses
monoclonal antibodies that
latch on to the specific
allergens

* Results are expressed as
micrograms (ug) of allergen
per gram (g) of dust

Copyright © 2016 EMLab P&K. All rights reserved.
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How Do | Interpret the Results?

Critical levels for sensitization

Dust mite 2.0pg/g of dust
Cockroach (Blagl) 0.2 units/g of dust

Cat 1-8ug/g of dust

Dog Sufficient evidence is
Mouse not yet available for
Rat establishing risk levels

for these allergens.

Critical levels for exacerbation

Dust mite 10.0ug/g of dust
Cat >8ug/g of dust
Cockroach (Blagl) 1 to 2 units/g of dust

Copyright © 2016 EMLab P&K. All rights reserved.

Cockroach - we've switched from Bla g2 to Bla g1, which reports in units/gram vs.
micrograms/gram.

Switched to g1 because it’'s more commonly applied and there is more literature. It also
has more

Cross reactivity between the two cockroaches; so, you’re really looking for both types of
cockroaches

Or at least more so than g2.
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Dust Mite Control

» Keep humidity below 50%

* Vacuum regularly and
discard bags immediately;
Replace carpet with hard
flooring if possible

* Wash bedding every week
in hot water (54° C); Use
allergen free mattress and
pillow covers

* Minimize upholstered
furniture and curtains or
drapes

* Minimize dust and dust
catchers R

Copyright © 2016 EMLab P&K. All rights reserved.

Few myths. Sometimes people say dust mites add considerable weight to pillows &
mattresses. This is not true.

Sometimes told not to use feather pillows but they should use them. A 1996 study from
the British Medical Journal has shown that polyester fibre pillows contained more than

8 times the total weight of Der p | and 3.57 times more micrograms of Der p | per gram

of fine dust than feather pillows
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Pest Control

» Keep kitchens clean and dry

» Use cockroach traps; if you see cockroaches, call an
exterminator

» Seal up openings for mouse/rat entry

 If you see mice or rats, call an exterminator

Copyright © 2016 EMLab P&K. All rights reserved.



Other IgE-mediated Allergy Sources

 Food

» Drugs such as antibiotics

¢ |nsect venoms

Copyright © 2016 EMLab P&K. All rights reserved.




Ingestion Allergen Sources

* Peanut « Anaphylaxis is a frequent
* Tree Nuts: walnut, result of food allergen
almond, hazelnut, ingestion
cashew, pistachio, and
Brazil nuts « Reaction is very rapid,
* Milk and must be treated
* Egg quickly
* Wheat

» Chest tightness, wheeze,

* Soy swelling of mucous

* Fish membranes, and other

* Shellfish symptoms may precede a
» Other full anaphylactic reactions

Copyright © 2016 EMLab P&K. All rights reserved.



Type 3 Hypersensitivity

» Antigen-antibody complexes that are not adequately
cleared by innate immune cells accumulate, giving rise
to an inflammatory response and attraction of
leucocytes

» Hypersensitivity pneumonitis (in part)
* Serum sickness
* Others

Copyright © 2016 EMLab P&K. All rights reserved.




Type 4 Hypersensitivity

» Often called delayed type hypersensitivity as the reaction
takes two to three days to develop. it is not antibody
mediated but rather is a type of cell-mediated response.

» Contact dermatitis (e.g., poison ivy)
» Hypersensitivity pneumonitis (in part)
* Rheumatoid arthritis

* Multiple sclerosis

» Others

Copyright © 2016 EMLab P&K. All rights reserved.



Hypersensitivity Pneumonitis

* Hypersensitivity pneumonitis is a disease in which your
lungs become inflamed when you breathe in certain
antigens to which you are allergic.

* When you inhale this dust the first time, you won't notice
any problem. After repeated or intense exposure the tiny
air sacs in the lung become inflamed, their walls fill with
white blood cells, and sometimes the sacs fill with fluid.

* The disease may flare up again because of more
exposure to the dusts. Parts of the lung may develop
scar tissue and can no longer function normally in
breathing.
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Hypersensitivity Pneumonitis (cont’d)

» Antigen exposure leads to sensitized IgG antibodies

» Following subsequent exposure, IgG antibodies combine
with the inhaled allergen to form immune complexes in
the walls of the alveoli in the lungs.

» This causes fluid, protein, and cells to accumulate in the
alveolar wall which slows blood-gas interchange and
compromises the function of the lung.
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Hypersensitivity Pneumonitis

(Extrinsic Allergic Alveolitis)

» Bird fancier's lung

* Farmer's lung

e Hot tub lung

* Humidifier lung

* Mushroom picker's disease

* Machinist’s lung

Copyright © 2016 EMLab P&K. All rights reserved.




Bird Fancier’s Lung

» Exposure to bird proteins present in the dry dust of the
droppings and sometimes in the feathers of a variety of
birds.

» Pigeons, parakeets, cockatiels, shell parakeets
(budgerigars), parrots, turtle doves, turkeys and chickens
have been implicated.

» People who work with birds or own many birds are at
risk. Bird hobbyists and pet store workers may also be at
risk.

Copyright © 2016 EMLab P&K. All rights reserved.



Farmer’'s Lung

* Inhalation of thermophilic actinomycetes spores (a type
of bacteria) or fungal spores, especially Aspergillus
fumigatus.

» Farmers and compost workers are most often at risk.

Copyright © 2016 EMLab P&K. All rights reserved.




Hot Tub Lung

* Inhalation of Mycobacterium avium antigens while
occupying a hot tub

* The hot tub bubbles cause the cells to become airborne

Copyright © 2016 EMLab P&K. All rights reserved.




Humidifier Lung

* Humidifiers, especially cool mist and ultrasonic
vaporizers

* Many organisms grow in the reservoirs and the antigens
are sprayed into the air during humidifier operation

Copyright © 2016 EMLab P&K. All rights reserved.




Machinist’s Lung

» Metal grinding operations require sprayed on coolants
which are generally water based

* Mycobacterium immunogenum grows in the coolants
and are inhaled by the workers

Copyright © 2016 EMLab P&K. All rights reserved.




Summary and Conclusions

» Almost any foreign protein can elicit an immune
response

» IgE antibody responses are termed allergies and can be
caused by inhalant, food, pharmaceutical and venom
allergens

* IgG and cellular responses to foreign proteins are often
also called allergies and are typified by hypersensitivity
pneumonitis

Copyright © 2016 EMLab P&K. All rights reserved.




Summary and Conclusions (cont’d)

» Sampling plans for these environmental agents depend
on the type of agent involved, but most often involve dust
or bulk sampling

» Analysis is generally by immunoassay

* The visible presence of pets, cockroaches, birds, some
types of humidifiers, molds, and other organic materials
should be considered evidence that allergens are
present

SR
| ‘/«&‘\\ |
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Continuing Education Units (CEUS)

To receive a certificate of
attendance, you must
complete the survey after the
webinar:

* Click on the survey link in
the “Thank you” email (sent 1
hour after this webinar).

//_e,{al 5y  Complete survey by this
Friday, July 15, 2016.

* You will receive an email in
2-3 weeks with instructions
when your certificate is ready.

3cm

Copyright © 2016 EMLab P&K. All rights reserved.
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Thank you for your time!

Questions about Allergens:
DGallup@emlabpk.com

All other questions:
webinars@emlabpk.com

Copyright © 2016 EMLab P&K. All rights reserved.
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CENTER FOR
ENVIRONMENTAL
TRAINING

Appendix

Presented by:
EMLab P&K

ATestAmerica Company
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EMLab P&K Products

Buy equipment and supplies for sampling
allergens, asbestos, bacteria, mold, fungi, and mor e

Authorized Distributor for: | Zgon  $FLIR S
% SN ME JOW VOEDS”

c)
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Locations Nationwide to Serve You

(Addresses on Following Slides)

EMLab P&K it TestAmerica

i CERTIFICATION IN PROGRESS
A TestAmerica company . THE LEADER IN ENVIRONMENTAL TESTING
TostAmerica LABORATORIES
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EMLab P&K Locations Near You

For the most current list of locations, please visit us at www.emlab.com
Contact individual laboratories for service capabilities and scopes of accreditation.

ANEMLab P&K  Arizona - Phoenix California - San Francisco New Jersey - Marlton
LABCRATERTEY 1501 West Knudsen Drive 6000 Shoreline Ct, Suite 205 3000 Lincoln Drive East, Suite A
Phoenix, AZ 85027 So. San Francisco, CA 94080 Marlton, NJ 08053
phone: 800.651.4802 phone: 866.888.6653 phone: 866.871.1984

fax: 623.780.7695 fax: 650.624.5371 fax: 856.334.1040
AIHA LAP, LLC EMLAP# 102297  AIHA LAP, LLC EMLAP# 102856 AIHA LAP, LLC EMLAP# 103005

£&NEMLab P&K

A TestAmerica Company

MICROLABS

MicroLabs in bold are
AIHA Accredited as
documented by the

Scope of Accreditation

Certificate.

California - Glendale

1010 N. Central Ave.
Suite 390

Glendale, CA 91202

phone: 866.465.6653

California - Irvine
17461 Derian Ave.
Suite 100

Irvine, CA 92614
Phone: 866.465.6653

California - Sacramento
880 Riverside Parkway

West Sacramento, CA 95605

phone: 866.888.6653

California - San Diego

8304 Clairemont Mesa Blvd.

Suite 103
San Diego, CA 92111
Phone: 866.465.6653

Colorado - Denver
4955 Yarrow Street
Arvada, CO 80002
phone: 800.651.4802

Florida - Ft. Lauderdale
6301 NW 5th Way
Suite 1410

Ft. Lauderdale, FL 33309

phone: 877.711.8400

Georgia - Atlanta
6500 McDonough Dr.
Suite C-10

Norcross, GA 30093
phone: 877.711.8400

lllinois - Chicago
1815 West Diehl Rd.
Suite 800

Naperville, IL 60563
phone: 866.871.1984

Nevada - Las Vegas
6000 S. Eastern Ave.
Suite 5E

Las Vegas, NV 89119
phone: 866.888.6653

Texas - Houston

6310 Rothway St.
Houston, Texas 77040
phone: 800.651.4802

Virginia - Fairfax

3929 Old Lee Highway
Unit 91C

Fairfax, Virginia 22030
phone: 866.871.1984

Washington - Seattle
19515 North Creek
Parkway N, Suite 100
Bothell, WA 98011
phone: 866.888.6653
778\

v
S
{ )
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TestAmerica Locations

TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ALABAMA - Mobile
900 Lakeside Drive
Mobile, AL 36693
phone: (251) 666-6633

ALASKA - Anchorage

2000 W. International Airport
Rd., Suite A10

Anchorage, AK 99502
phone: (907) 563-9200

ARIZONA - Phoenix

4625 E. Cotton Center Blvd.,
Suite 189

Phoenix, AZ 85040

phone: (602) 437-3340

ARIZONA - Tucson

1870 W. Prince Road, Suite 59
Tucson, AZ 85705

phone: (520) 807-3801

CALIFORNIA - Costa Mesa
3585 Cadillac Ave, Suite A
Costa Mesa, CA 92626
phone: (714) 258-8610

CALIFORNIA - Pleasanton
1220 Quarry Ln.
Pleasanton, CA 94566
phone: (925) 484-1919

CALIFORNIA - San Bernardino
202 E. Airport Road

Suite 140

San Bernardino, CA 92408
Phone: (909) 370-4707

CALIFORNIA - W. Sacramento
880 Riverside Pkwy

West Sacramento, CA 95605
phone: (916) 373-5600

CONNECTICUT

128 Long Hill Cross Rd.
Shelton, CT 06484
phone: (203) 929-8140

FLORIDA - Jacksonville
8933 Western Way, Suite 1
Jacksonville, FL 32256
phone: (904) 519-9551

FLORIDA - Orlando

8010 Sunport Drive, Suite 116
Orlando, FL 32809

phone: (407) 851-2560

FLORIDA - Pensacola
3355 McLemore Dr.
Pensacola, FL 32514
phone: (850) 474-1001

FLORIDA - Tallahassee
2846 Industrial Plaza Dr.
Tallahassee, FL 32301
phone: (850) 878-3994

FLORIDA - Tampa

6712 Benjamin Rd., Suite 100
Tampa, FL 33634

phone: (813) 885-7427

GEORGIA - Atlanta

6500 McDonough Drive, Suite C-10
Norcross, GA 30093

phone: (678) 966-9991

GEORGIA - Savannah
5102 LaRoche Avenue
Savannah, GA 31404

phone: (912) 354-7858

HAWAII - Honolulu
99-193 Aiea Heights Dr.
Suite 121

Aiea, HI 96701

phone: (808) 486-5227

ILLINOIS - Chicago
2417 Bond Street
University Park, IL 60484
phone: (708) 534-5200

ILLINOIS - Elmhurst

655 W. Grand Ave., Suite 205
Elmhurst, IL 60126

phone: (630) 758-0262

INDIANA - Indianapolis
Stutz Business Center
212 W. 10th Street, Ste A-205
Indianapolis, IN 46202
Phone: (317) 264-9686

INDIANA - Valparaiso
2400 Cumberland Drive
Valparaiso, IN 46383
phone: (219) 464-2389

IOWA - Cedar Falls
704 Enterprise Drive
Cedar Falls, IA 50613
phone: (319) 277-2401

IOWA - Davenport

736 Federal St., Suite 2202
Davenport, IA 52803
phone: (563) 323-7944

For the most current list of locations, please visit us at www.emlab.com
For your convenience, you can drop off samples for EMLab P&K at these locations.

LOUISIANA - Baton Rouge
6113 Benefit Dr.

Baton Rouge, LA 70809
phone: (225) 755-8200

MARYLAND - Baltimore

5710 Executive Drive, Suite 106
Baltimore, MD 21228

phone: (410) 869-0085

MASSACHUSETTS - Boston
240 Bear Hill Rd., Suite 104
Waltham, MA 02451

phone: (781) 466-6900

MASSACHUSETTS - Westfield
53 Southampton Road
Westfield, MA 01085

phone: (413) 572-4000

MICHIGAN - Brighton

10448 Citation Drive, Suite 200
Brighton, MI 48116

Phone: (810) 229-2763

MINNESOTA - Minneapolis
7204 West 27th Street, Suite 114
St. Louis Park, MN 55426
phone: (800) 593-8519

Copyright © 2016 EMLab P&K. All rights reserved.
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TestAmerica Locations (cont’d)

TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

MISSOURI - Eureka

1699 West Fifth Street, #200
Eureka, MO 63025

Phone: (314) 302-8354

MISSOURI - Kansas City
601 NW 39th Street

Blue Springs, MO 64015
phone: (800) 276-1286

MISSOURI - St. Louis
13715 Rider Trail North
Earth City, MO 63045
phone: (314) 298-8566

NEW JERSEY - Edison
777 New Durham Road
Edison, NJ 08817

phone: (732) 549-3900

NEW JERSEY - South Jersey
520 Fellowship Rd., Suite A-106
Mt. Laurel, NJ 08054

phone: (856) 222-1990

NEW YORK - Albany
25 Kraft Ave.

Albany, NY 12205
phone: (518) 438-8140

NEW YORK - Buffalo

10 Hazelwood Drive, Ste. 106
Amherst, NY 14228

phone: (716) 691-2600

NEW YORK - New York City
47-32 32nd Place, Suite 1141
Long Island City, NY 11101
Phone: (347) 507-0579

NEW YORK - Syracuse
118 Boss Rd.
Syracuse, NY 13211
phone: (315) 431-0171

NORTH CAROLINA - Charlotte
1-85 South Bldg.

2858 Queen City Dr., Suite B
Charlotte, NC 28208

phone: (704) 392-1164

NORTH CAROLINA - Raleigh
101-F Woodwinds Industrial Court
Cary, NC 27511

phone: (919) 380-9919

OHIO - Cincinnati
11416 Reading Road
Cincinnati, OH 45241
phone: (513) 733-5700

OHIO - Dayton

4738 Gateway Circle
Dayton, OH 45440
Phone: (937) 294-6856

OHIO - North Canton
4101 Shuffel Street NW
North Canton, OH 44720
phone: (330) 497-9396

OREGON - Portland
9405 SW Nimbus Avenue
Beaverton, OR 97008
phone: (503) 906-9200

PENNSYLVANIA - King of Prussia
1008 W. Ninth Ave.

King of Prussia, PA 19406

phone: (610) 337-9992

PENNSYLVANIA - Pittsburgh
301 Alpha Drive

Pittsburgh, PA 15238

phone: (412) 963-7058

SOUTH CAROLINA - Charleston
1436-A North Point Lane

Mt. Pleasant, SC 29464

phone: (843) 849-6550

TENNESSEE - Knoxville
5815 Middlebrook Pike
Knoxville, TN 37921
phone: (865) 291-3000

TENNESSEE - Nashville
2960 Foster Creighton Dr.
Nashville, TN 37204
phone: (615) 726-0177

TEXAS - Austin
14050 Summit Dr., Ste. A100
Austin, TX 78728

phone: (512) 244-0855

TEXAS - Beaumont
4400 Lawndale Ave.
Groves, TX 77619
phone: (409) 540-5302

TEXAS - Corpus Christi
1733 N. Padre Island Drive
Corpus Christi, TX 78408
phone: (361) 289-2673

Copyright © 2016 EMLab P&K. All rights reserved.

For the most current list of locations, please visit us at www.emlab.com
For your convenience, you can drop off samples for EMLab P&K at these locations.

TEXAS - San Antonio
404 E. Ramsey, Suite 208
San Antonio, TX 78216
phone: (210) 344-9751

VERMONT - Burlington

30 Community Drive, Suite 11
South Burlington, VT 05403
phone: (802) 660-1990

VIRGINIA - Virginia Beach
5135 Cleveland Street
Virginia Beach, VA 23462
phone: (757) 671-1291

WASHINGTON - Richland
2800 George Washington Way
Richland, WA 99354

phone: (509) 375-3131

WASHINGTON - Spokane
11922 E. 1st Ave.
Spokane, WA 99206
phone: (509) 924-9200

WASHINGTON - Tacoma
5755 8th Street East
Tacoma, WA 98424

phone: (253) 922-2310 -
PTT
Y

88



CET
>

CENTER FOR ENVIRONMENTAL TRAINING

When quality and accuracy are critical.

Analytical Services: Fungi, Asbestos, Bacteria, USP <797>, PCR, Allergens & Radon

Phone: (866) 888-MOLD (6653)
Email:

Copyright © 2016 EMLab P&K, a TestAmerica Company
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