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Airborne Allergic Contact Dermatitis: Management
and Responsible Allergens on the American Contact

Dermatitis Society Core Series
Rebecca S. Kimyon, BS*t and Erin M. Warshaw, MD, MS*11§

Airborne allergic contact dermatitis occurs when allergen particles suspended in the air deposit on the skin. Many allergens
can result in an airborne distribution if presented in an aerosolized form. This review summarizes the allergens in the American
Contact Dermatitis Society Core Allergen Series that have been documented to cause airborne allergic contact dermatitis. In
addition to responsible allergens, this article also reviews management and treatment options.

CLINICAL ASPECTS

Airborne allergic contact dermatitis (ACD) occurs when allergen
particles suspended in the air deposit on the skin. Allergens can be
in the form of dust, powder, pollen, sprays, or other volatile sub-
stances. Airborne ACD can occur in patients with preexisting al-
lergy, or initial sensitization can occur directly from airborne
exposure. The distribution of the rash typically involves exposed
body areas such as the face, neck, “V” of the upper chest, forearms,
and hands. Airborne ACD can mimic photodermatoses, which also
affect exposed body areas. A clinical clue that favors a diagnosis of
airborne ACD is involvement of relatively light-protected areas (up-
per eyelids, submandibular area, postauricular folds), which are typ-
ically spared in photodermatoses."* The nose may be spared (“beak
sign”) because of high sebaceous content.”

AIRBORNE ALLERGENS

Many allergens can result in an airborne distribution if presented in
an aerosolized form. The purpose of this review is to summarize al-
lergens that are recognized to cause airborne contact dermatitis and
discuss avoidance/management strategies. The focus of this review
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is allergens in the American Contact Dermatitis Society (ACDS)
Core Allergen Series.* A comprehensive literature search was per-
formed using the terms “airborne” and “contact dermatitis” and
the name of each allergen (including synonyms) in the ACDS Core
Allergen Series. In addition, references cited in review articles were
hand searched.

PLANTS, WOODS, FRAGRANCES,
AND NATURAL RESINS

Plant-derived allergens are the most common cause of airborne ACD
worldwide.? Classic airborne ACD occurs from the Compositae
(Asteraceae) family of plants, which contains more than 32,000 spe-
cies. Table 1 lists some of the common Compositae plants in North
America. Sesquiterpene lactones, which are essential oils common
to Compositae plants, are the components of Compositae to which
patients are typically sensitized. The ACDS Core Allergen Series
includes both a Compositae mix (German chamomile, arnica, fe-
verfew, tansy, and yarrow) and a sesquiterpene lactone mix
(alantolactone, dehydrocostus lactone, and costunolide). Airborne
ACD to Compositae can be caused by outdoor plants as well as ed-
ible Compositae plants, for example, vapor from chamomile tea.”
Table 2 lists common edible Compositae plants. Flares from
Compositae exposure typically occur in spring and summer, al-
though symptoms can persist year-round in severe cases.®
Fragrances can also cause airborne ACD. The ACDS Core Aller-
gen Series consists of 3 “fragrance markers.” These include 2 fra-
grance mixes—fragrance mix I (cinnamic aldehyde, cinnamic
alcohol, hydroxycitronellal, eugenol, isoeugenol, oakmoss absolute
geraniol, and a-amyl cinnamic aldehyde) and fragrance mix II (cou-
marin, lyral, citronellol, farnesol, citral, and a-hexylcinnamic
aldehyde)—and balsam of Peru. Balsam of Peru is a mixture of nat-
ural substances from an El Salvadorian tree called Myroxylon
balsamum var. pereirae with a vanilla and cinnamon scent. These
3 fragrance markers are often used to screen for airborne ACD
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1V:\:{1-h W Common Compositae Plants in North America RY:\:IA=R W (Continued)
Common Name Latin Name Common Name Latin Name
Absinthe Artemisia absinthium Capeweed Arctotheca calendula
Alkali marsh aster Almutaster pauciflorus Cardoon Cynara cardunculus
Alpine gold Hulsea Carveseed Glyptopleura
American aster Symphyotrichum Catsear Hypochaeris radicata
American basketflower Centaurea americana Catsfoot Antennaria
Ankle-aster lonactis Chaffbush Amphipappus fremontii
Arnica Arnica montana Chaffhead Carphephorus

Artichoke (globe)
Artichoke (wild)
Aster

Baccharis
Bachelor's button
Balsamroot
Barbara's buttons
Barkley's Ragwort
Bartlett daisy
Beak rush

Beak sedge
Bearded creeper
Beggartick
Benitoa

Big tarweed
Bitterweed

Black-eyed Susan
Blackfoot
Blackroot

Blanket flower
Blazing star

Blow wife

Blue mistflower
Bolander's madia
Boneset
Brickellbush

Brightwhite
Bristlehead
Brittlebush
Brittlestem
Broomsage
Broomweed
Brownturban
Budsage

Bull thistle
Burdock
Burnweed
Bursage
Bushsunflower
Buttonweed
Calliopsis
Camphorweed

Cynara scolymus
Cynara cardunculus
Aster
Baccharis
Centaurea cyanus
Balsamorhiza
Marshallia
Barkleyanthus salicifolius
Bartlettia scaposa
Rhynchospora
Rhynchospora
Crupina vulgaris
Bidens tripartita
Benitoa occidentalis
Blepharizonia
Helenium amarum
Hymenoxys
Tetraneuris
Rudbeckia hirta
Melampodium
Pterocaulon pycnostachyum
Gaillardia
Liatris
Achyrachaena mollis
Conoclinium coelestinum
Kyhosia
Eupatorium
Brickellia
Flyriella
Prenanthella exigua
Carphochaete
Encelia farinosa
Psathyrotes
Lepidospartum
Amphiachyris dracunculoides
Malperia tenuis
Artemisia spinescens
Cirsium vulgare
Arctium minus
Erechtites hieraciifolius
Ambrosia artemisiifolia
Simsia
Cotula
Coreopsis
Heterotheca
Pluchea

Chamomile (German)
Chamomile (Roman)
Chaparral broom
Chicory
Chrysanthemum
Cinchweed
Climbing aster
Coast tarweed
Cocklebur
Cocoonhead
Coltsfoot
Coneflower

Cornflower
Cosmos

Cottonseed
Coyote brush
Creeping zinna
Crownbeard
Crustleaf
Cudweed

Dahlia
Daisy (common)
Dandelion (common)

Chocolate daisy
Desert dandelion
Desert marigold
Desert peony
Desert star
Desert sunflower
Dogweed
Dozedaisy

Dusty maiden
Dwarf coastweed
Dwarf cudweed
Dwarf dandelion
Dwarf nipplewort
Elephant feet
Elecampane

Matricaria recutita
Chamaemelum nobile
Baccharis pilularis
Cichorium intybus
Chrysanthemum
Pectis
Ampelaster carolinianus
Madia sativa
Xanthium
Lasiospermum bipinnatum
Tussilago
Echinacea
Rudbeckia
Centaurea cyanus
Cosmos bipinnatus
Cosmos sulphureus
Micropus
Baccharis pilularis
Sanvitalia
Verbesina
Glyptopleura
Amphidoxa
Gamochaeta
Gnaphalium
Filago
Pseudognaphalium
Dahlia
Bellis perennis
Taraxacum officinale
Taraxacum erythrospermum
Berlandiera lyrata
Malacothrix
Baileya
Acourtia
Monoptilon bellioides
Geraea
Adenophyllum
Aphanostephus
Chaenactis
Amblyopappus pusillus
Hesperevax
Krigia
Arnoseris minima
Elephantopus carolinianus
Inula helenium

(Continued on next page)

Copyright © 2019 American Contact Dermatitis Society. Unauthorized reproduction of this article is prohibited.



108

DERMATITIS, Vol 30 = No 2 = March/April, 2019

1V:\-IRR W (Continued)

Common Name

Latin Name

1V:\-{Am W (Continued)

Common Name

Latin Name

Endive
Engelmann's daisy
Estragon
Everlasting

False dandelion
False dandelion
False fleabane
False goldeneye
False goldenweed
False neststraw
False sunflower
Fanleaf

Feverfew
Fireweed
Flat-topped white aster
Fleabane

Flora's Paintbrush
Four-nerve daisy
Fremont's-gold
Fullstem

Gerbera
Glowwort
Goatsbeard
Golden aster

Goldenbush
Goldeneye
Goldenhead
Goldenrod

Goldentop
Goldenweed

Goldfield
Gravel ghost
Greeneyes
Greenthread
Groundsel

Gumweed
Hareleaf
Hawkbit
Hawksbeard
Hawkweed
Hempweed
Holy dandelion
Honeycombhead
Horsebrush
Horseherb
Horseweed

Cichorium endivia
Engelmannia
Artemisia dracunculus
Antennaria
Syncarpha
Agoseris
Nothocalais
Pulicaria
Heliomeris
Oonopsis
Ancistrocarphus filagineus
Phoebanthus
Psathyrotes
Parthenium
Erechtites hieraciifolius
Doellingeria umbellata
Achaetogeron
Erigeron
Emilia
Tetraneuris
Syntrichopappus
Chamaechaenactis scaposa
Gerbera
Sartwellia
Tragopogon
Chrysopsis
Heterotheca
Ericameria nauseosa
Viguiera
Acamptopappus
Oligoneuron
Solidago
Euthamia
Isocoma
Pyrrocoma
Lasthenia
Atrichoseris platyphylla
Berlandiera
Thelesperma
Roldana
Senecio
Grindelia
Lagophylla
Scorzoneroides autumnalis
Crepis
Hieracium
Mikania scandens
Glyptopleura
Actinospermum
Tetradymia
Calyptocarpus vialis
Laennecia

Indian headdress
Indian plantain
Ironweed

Jarilla

Jimmyweed
Joe-Pye weed
Keysia

Knapweed
Kyhosia
Lamb-succory
Leafcup
Leastdaisy
Lettuce
Marguerite
Marigold

Marsh elder
Matchweed
Mayweed

Mexican devilweed
Mexican marigold
Milfoil

Milkthistle

Mock goldenweed
Modest aster
Mountain dandelion
Mountain tobacco
Mugwort

Mule's ears

Mum

Nerveray
Nipplewort
Nippon daisy
Opposite leaved-tarweed
Ox-tongue

Oxeye
Paperflower
Parachute plant
Parasol whitetop
Pathfinder

Pot marigold
Pincushion

Pink bogbutton
Pluchea

Plume thistle
Plumeseed
Plumeless thistle
Poreleaf

Pot marigold
Prairie coneflower
Prickleleaf

Prickly goldenfleece

Tracyina rostrata
Arnoglossum plantagineum
Vernonia fasciculata
Barkleyanthus salicifolius
Isocoma
Eutrochium
Glyptopleura
Centaurea
Kyhosia
Arnoseris minima
Polymnia
Chaetopappa
Lactuca sativa
Argyranthemum
Tagetes
Iva
Gutierrezia
Tripleurospermum
Chloracantha spinosa
Tagetes lucida
Achillea millefolium
Silybum marianum
Stenotus
Canadanthus modestus
Agoseris
Arnica montana
Artemisia vulgaris
Agnorhiza
Wyethia
Chrysanthemum
Tetragonotheca
Lapsana communis
Nipponanthemum
Hemizonella minima
Helminthotheca echioides
Heliopsis
Psilostrophe
Atrichoseris platyphylla
Doellingeria umbellata
Adenocaulon bicolor
Calendula
Chaenactis
Sclerolepis uniflora
Pluchea
Cirsium
Rafinesquia
Carduus
Porophyllum
Calendula officinalis
Ratibida
Hecastocleis shockleyi
Urospermum picroides
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1V:\-IRR W (Continued)

1V:\-{Am W (Continued)

Common Name Latin Name Common Name Latin Name
Prickly leaf Thymophylla Sunray Enceliopsis
Pussytoes Antennaria Swampprivet Forestiera
Pygmy cedar Peucephyllum schottii Sweetbrush Bebbia juncea
Quickweed Galinsoga Tackstem Calycoseris
Rabbit tobacco Diaperia Tansy Tanacetum vulgare
Rabbitbrush Chrysothamnus Tansyaster Machaeranthera
Ericameria nauseosa Psilactis
Rabbitbush Lorandersonia Rayjacksonia
Ragged marsh-elder Hedosyne ambrosiifolia Tarragon Artemisia dracunculus
Ragweed Ambrosia artemisiifolia Tarweed Hemizonia
Ragwort Jacobaea vulgaris Madia
Senecio Tarwort Flourensia cernua
Rayless mock goldenrod Brintonia discoidea Tasselflower Emilia
Rock daisy Perityle Telegraph weed Heterotheca
Rock goldenrod Petradoria pumila Thimblehead Hymenothrix
Rocklettuce Pinaropappus Thistle Cirsium
Rosinweed Silphium Thoroughwort Eupatorium
Rough eyelash Blepharipappus scaber Fleischmannia
Rubberweed Hymenoxys Threefolds Trixis
Rush skeletonweed Chondrilla juncea Tickseed Bidens tripartita
Safflower Carthamus tinctorius Coreopsis
Sagebrush Artemisia tridentata Tidytip Layia
Salsify Tragopogon Tobacco weed Atrichoseris platyphylla
Saw-wort Saussurea Townsend daisy Townsendia leptotes
Scale bud Anisocoma acaulis Trailplant Adenocaulon
Seaside tansy Borrichia Tricolor daisy Ismelia
Serpentweed Tonestus Turtleback Psathyrotes
Silkgrass Pityopsis Twinbug Dicoria canescens
Silverback Luina hypoleuca Water buttons Cotula
Silvercrown Cacaliopsis nardosmia Western daisy Astranthium
Silverpuff Microseris Western pearly everlasting Anaphalis margaritacea
Uropappus lindleyi Western rosinweed Calycadenia
Skeletonplant Lygodesmia Wheeler's skeletonweed Chaetadelpha wheeleri
Sleep-daisy Xanthisma Whistleweed Ageratum
Snakeroot Ageratina White doll's daisy Boltonia asteroides
Snakeroot Eupatorium White lettuce Nabalus
Snakeweed Gutierrezia Whitetop aster Sericocarpus
Sneezeweed Helenium autumnale Whorled wood aster Oclemena
Sow thistle Sonchus oleraceus Willow groundsel Barklyanthus salicifolius
Star thistle Centaurea Willow ragwort Barklyanthus salicifolius
Stinkwork Dittrichia graveolens Wirelettuce Stephanomeria
Spanish needle Bidens tripartita Wireweed Rigiopappus leptocladus
Spotflowers Acmella oleracea Wolf's bane Arnica montana
Squarestem Melanthera Woodyaster Xylorhiza
Stevia Stevia Woolly fishhook Ancistrocarphus filagineus
Stickyseed Blennosperma Woolly heads Psilocarphus
Stiff-leaved asters lonactis Woolly sunflower Eriophyllum
Stokesia Stokesia laevis Woollymarbles Psilocarphus
Strawflower Xerochrysum bracteatum Woollywhite Hymenopappus
Sumpweed Iva annua Wormwood Artemisia
Sunbonnet Leibnitzia lyrata Xerasid Syntrichopappus
Sunflower (common) Helianthus annuus Yarrow Achillea millefolium
Yellowtop Flaveria campestris
Zinnia Zinnia elegans
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L/:\:18% 8 Common Edible Compositae Plants

Common Names Latin Name

Food Sources

Absinthe, wormwood
Artichoke, cardoon
Chamomile, German
Chamomile, Roman

Matricaria recutita

Artemisia absinthium
Cynara cardunculus var. scolymus

Chamaemelumnobile

Absinthe spirits, bitters, vermouth, pelinkovac
Vegetable, herbal teas, artichoke oil
Chamonmile tea
Chamomile tea

Chicory Cichorium intybus Radicchio

Chicory root Cichorium intybus var. sativum Coffees, stouts, Belgian-style ales
Dandelion Taraxacum officinale Greens, dandelion wine
Endive, escarole Cichorium endivia Greens

Lettuce Lactuca sativa Greens, lettuce seed oll
Safflower Carthamus tinctorius Safflower seed oll, herbal teas
Salsify Tragopogon porrifolius Root vegetable

Stevia Stevia Sweetener

Tarragon Artemisia dracunculus Herb

due to fragrance.”® An interesting case report describes a balsam of
Peru-sensitive Uber driver and multiple Uber passengers with air-
borne ACD due to car fragrance diffusers.”

The ACDS Core Allergen Series also includes several individual
fragrances, many of which have been reported to cause airborne
ACD. Cinnamic aldehyde is the component of cinnamon that gives
it “spice.” One report describes a bakery worker who developed air-
borne ACD from ambient cinnamon.’ Tea tree oil is a camphora-
ceous oil from the leaves of Melaleuca alternifolia, and lavender
absolute is oil extracted from the flowers of Lavandula angustifolia.
Both are popular essential oils that are of particular importance as
aromatherapy and essential oil diffusion trends are on the rise."” A
recent US general population study found that, of 282 respondents,
47.2% reported using essential oils, and 54.5% of users reported dif-
fusing essential oils,'" which may result in airborne ACD.">"?

Propolis is a waxlike substance produced by honeybees. It con-
tains many components including several fragrance chemicals,
waxes, essential oils, and pollens. In nature, bees use propolis as an
adhesive to repair the hive. Propolis is used in personal products
and over-the-counter medications. Airborne ACD to propolis has
been reported in beekeepers and in individuals who have close con-
tact with beehives.'* '®

Colophony, also known as rosin, is a resin derived from pine
trees. In addition to being used to provide friction for string instru-
ment bows, it is found in many adhesives, cosmetics, and waxes and
used as a grip aid for sports. Because it is plant derived, individuals
with allergy to colophony often have concomitant allergy to fra-
grance. Colophony has caused airborne ACD from a variety of
sources. There are several reports of patients with airborne ACD to
colophony from occupational exposures, especially pine sawdust.'*>!
Other reported occupational sources of airborne ACD include lino-
leum floor coverings,”* the waxy coating of paper cartons in a dairy
factory,”* and vapor from the flux of a soldering machine.** There is
also a nonoccupational report of a woman who developed airborne
ACD to colophony in the adhesives in the lining of her car roof
and doors.”*

GLUES, SYNTHETIC RESINS, AND ACRYLATES

Epoxy is a synthetic resin in the ACDS Core Allergen Series. Air-
borne ACD from epoxy resin is not uncommon. Epoxy glues typi-
cally consist of 2 parts: (1) the epoxy polymers and prepolymer
monomers and (2) “hardeners” including polyfunctional amines,
acids, phenols, alcohols, and thiols, which aid in cross-linking the
epoxy polymers. Once completely cured, epoxy resin is not gener-
ally allergenic; however, epoxy monomers and hardeners are well-
recognized allergens. Epoxy resins are found in many plastics, glues,
and adhesives. Cases of airborne ACD to epoxy have typically oc-
curred in occupational settings including in floorers,> bricklayers,”®
golf club repairmen,”” cabinetry repairmen,*® and microscopy workers
(who were using an immersion fluid containing epoxy).”>*° An inter-
esting, recent case report described airborne ACD to epoxy resin in 2
patients working in a 3-dimensional printing factory.”’ In some of
these cases, individuals were sensitized to epoxy within 3 months.’'
Some patients are so sensitive that even outdoor exposure to epoxy,
such as a construction site, may elicit dermatitis.”® In some cases of
epoxy sensitivity, patients are also allergic to hardeners and/or dilu-
ents, which can be more volatile than epoxy.>** Thus, in suspected
airborne ACD to epoxy resin systems, it is important to patch test pa-
tients to these components as well.

Acrylates/methacrylates are monomers that undergo polymeri-
zation through a curing process to form glues and plastics. The
monomers are allergenic and can be found in products that have
been incompletely cured. Acrylates are used in many different prod-
ucts including dental fillings/prosthetics, acrylic nails, bone cements,
and adhesives. Several acrylates/methacrylates are included in the
ACDS Core Allergen Series including hydroxyethyl methacrylate,
methyl methacrylate, ethyl acrylate, and ethyl cyanoacrylate. Most
reported cases of airborne ACD to acrylates have been to methacry-
lates. Airborne ACD from methacrylates has occurred in a variety of
settings including in a dental nurse working with a dental bonding
material,” in an employee of an artificial skin factory,”® and in sev-
eral nail technicians and customers using acrylic nails.** Patients
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with this allergy should take caution as many of the acrylates show
cross-reactivity and the acrylates can penetrate most protective gear,
with the exception of Honeywell North Silver Shield/4H apparel.
Available products include gloves, booties, aprons, sleeves, and coat
aprons. A downloadable, comprehensive list of permeation rates
and breakthrough times for this proprietary material is available
on the Honeywell website.*”

RUBBER

Those with ACD to rubber products are typically sensitized to rub-
ber additives and rubber accelerators. Some of the accelerators in the
ACDS Core Allergen Series have been reported to cause airborne
ACD. Thiurams are rubber accelerators used in the vulcanization
process. The thiuram mix in the ACDS Core Series consists of
dipentamethylenethiuram disulfide, tetraethylthiuram disulfide,
tetramethylthiuram disulfide, and tetramethylthiuram monosulfide.
Thiurams can be found in essentially any rubberized product, in-
cluding but not limited to medical gloves, shoes, condoms, and elas-
tic waistbands. Tetraethylthiuram disulfide, commonly known as
disulfiram, is also the key ingredient in Antabuse. One case report
described a man with known “rubber sensitivity” who developed
airborne ACD from crushed Antabuse tablets.*® Many cases have
occurred in health care workers who developed airborne ACD from
thiurams released from medical gloves.””®

Mercaptobenzothiazole is another rubber accelerator. In the
ACDS Core Allergen Series, it is tested individually as well as in a
mercapto mix containing N-cyclohexylbenzothiazyl-sulfenamide,
dibenzothiazyl disulfide, and mercaptobenzothiazole. Like thiuram,
mercapto can be found in most any rubberized item. A literature
search found 1 case of airborne ACD to mercapto, which occurred
from a rubberized hot water bottle.*

PRESERVATIVES

Several preservatives in the ACDS Core Allergen Series have been
reported to cause airborne ACD. The most common preservative
associated with airborne ACD is methylisothiazolinone (MI).
Methylisothiazolinone is frequently used in combination with
methylchloroisothiazolinone (MI/MCI). The prevalence of MI and
MI/MCI ACD has significantly increased in recent years as a result
of increased use in products.*® Airborne ACD from MI/MCI can be
devastating; 1 retrospective review of 44 patients with airborne MI/
MCI ACD found that 9.1% of patients required hospitalization and
20.5% required sick leave from work.*' In Europe, MI/MCI has been
banned from leave-in cosmetics and is required to be below a certain
threshold in other products.*” Isothiazolinones are used in many
shampoos, conditioners, hand soaps, dish soaps, laundry detergents,
and household cleaners. Isothiazolinones are also found in almost all
interior and exterior paints. There are numerous reports of patients
experiencing airborne ACD after painting interior walls.*"*™** A
recent study of 47 US residential wall paints found that all contained
at least 1 isothiazolinone.*” An analytical study found that emission

Copyright © 2019 American Contact Dermatitis Society.

of MI/MCI from water-based wall paints peaks within several
hours to a few days of application but continues for over 42 days.>
Other reported cases of airborne MI/MCI allergy occurred from
toilet cleaner,”' ironing water,”> and a slimicide used in paper-
making machinery.”

Benzalkonium chloride is a preservative found in many per-
sonal and industrial products. It commonly causes irritant reac-
tions on patch testing; thus, borderline and weak patch test
reactions should be interpreted with caution.>® A literature search
found cases of airborne allergy to benzalkonium chloride from
cleaning solution vapors.”>

Iodopropynyl butylcarbamate is another preservative commonly
used in paint products and water-based personal products. The one
reported case of airborne ACD to this preservative occurred in
workers at a paint plant that produced wood treatment products
containing iodopropynyl butylcarbamate.>”

Benzyl alcohol is an aromatic compound that is used as a preser-
vative. It is also a component of many plants and plant products;
thus, it may cross-react with fragrance. Benzyl alcohol is found in
many prescription and over-the-counter topical medications. It is
also used as a solvent in lacquers, paints, and epoxy resins. A litera-
ture search found 1 report of airborne ACD to benzyl alcohol in a
patient who worked at a parquet factory; benzyl alcohol was found
in a component of one of the glues.”®

METALS

Each of the metals in the ACDS Core Allergen Series (nickel sul-
fate, cobalt chloride, and gold sodium thiosulfate) has been impli-
cated in airborne ACD. The airborne source of these metals is
typically occupational.

Nickel, a metal used frequently in alloys and metallic products, is
one of the most common causes of ACD.”® Reported cases of air-
borne ACD from nickel have included obvious sources such as
nickel dust in a laboratory® and metal sprays at factories,”’ to more
subtle exposures including nickel released from a trumpet®” and
dust from scratchcards.”> Most reported cases of nickel airborne
ACD have presented with dermatitis in the typical airborne skin dis-
tribution, but 1 case report describes airborne ACD from nickel dust
mimicking facial rosacea.”” A 2010 cross-sectional study found that
there was a higher rate of patch test-confirmed allergy to nickel in
children living in areas with higher ambient air nickel concentra-
tions, suggesting that airborne nickel may be capable of inducing
nickel sensitization.®*

Cobalt is a metal used in many metallic products, often in com-
bination with nickel. Frequently, there is cosensitivity between
nickel and cobalt; more rarely is there an isolated cobalt allergy. In-
terestingly, there have been several reported cases of airborne ACD
to cobalt in patients with isolated cobalt sensitization. One such case
was from cobalt dust in a factory,’” and another was from cobalt-
containing animal feed at a farm.®®

Gold is a precious metal less commonly implicated in ACD than
nickel or cobalt and is often associated with gold jewelry. There are
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1V:\:1R:N Management of Specific Airborne Allergens

Allergen Management Pearls

Avoidance

Honeywell North Silver Shield/4H apparel
(gloves, booties, aprons, sleeves, coat aprons)

Immunosuppression

Avoidance

Nickel barrier creams

NIK-L-BLOK

Skintifique Protective Cream HPS

Immunosuppression

Acrylates

Nickel

Plants Avoidance (including removal of offending
plant in close proximity to the home)

Immunosuppression

Narrow-band UV-B therapy

Avoidance (including avoidance of freshly
painted rooms for up to 42 d)

Immunosuppression

Isothiazolinones

several case reports of airborne ACD to gold in patients whose
work involved gold smelting, plating, leafing, and dusting.*”*® Cases
describe facial dermatitis with pronounced eyelid involvement. In
1 patient, concomitant blepharoconjunctivitis was present.*®

OTHER AIRBORNE ALLERGENS

Benzophenones are chemical UV absorbers present not only in sun-
screens but also in many personal products to prevent product
photodegradation. They are also used in the printing industry.
One case of airborne ACD to benzophenone-4, one of the benzo-
phenones included in the ACDS Core Allergen Series, occurred
from aerosolized printing dye.*’

Several corticosteroids are included in the ACDS Core Allergen
Series including hydrocortisone-17-butyrate, budesonide, tixocortol-
21-pivalate, clobetasol-17-propionate, and triamcinolone.
Budesonide has been reported to cause airborne ACD from aero-
solized bronchodilators. All reported cases of airborne ACD have

Other allergens Avoidance
¢ | . been in health care workers working with budesonide aerosols.”*~">
mmunosuppression
1V:\:18F'8 Oral Inmunosuppressive Medications for Airborne ACD
Medication Effective Doses Major Adverse Effects Studies Involving Airborne ACD

Azathioprine (AZA)

Methotrexate (MTX)

Cyclosporine

Mycophenolate
mofetil (MMF)

Dupilumab

100 mg/d7o8082:83
300 mg/wk”®8!

15 mg/wk®58®

>2.5 mg/kg per day®’

1-3 g/d

600 mg subcutaneously,
then 300 mg subcutaneously
every other week

Leukopenia, gastrointestinal (Gl)
symptoms, hepatotoxicity,
hypersensitivity reactions
(cholestatic hepatitis, pancreatitis,
polyneuropathy, urticaria, drug fever),
opportunistic infections®®

Hepatotoxicity, pancytopenia, acute
pneumonitis, pulmonary fibrosis,
opportunistic infections,
cardiovascular disease®®

Nephrotoxicity, hypertension, electrolyte
and metabolic disturbances,
neurological symptoms
(paresthesias, headache),
gingival hyperplasia, Gl symptoms®®

Gl symptoms, anemia, leukopenia,
thrombocytopenia, GU symptoms,
fever, neurological symptoms (tremor,
dizziness), opportunistic infections®

Infection (local herpes simplex),
injection site reactions,
conjunctivitis, headache®?

Several studies have evaluated AZA for
parthenium airborne ACD. Daily and
weekly dosing are equally efficacious;
there are significantly more frequent
Gl adverse effects with weekly dosing”™

Several studies have evaluated MTX for
parthenium airborne ACD; MTX is equally
as safe and effective as 100-mg AZA daily
for parthenium airborne ACD based on a
30-participant study in India; no. of weeks
to 75% clearance was significantly lower
with MTX (5.6 wk) vs AZA (9.5 wk)®®

Cyclosporine has not been explicitly studied
for airborne ACD. Dosing based on
2 case reports of successful treatment
of parthenium airborne ACD®”

There are no studies evaluating MMF for
airborne ACD. One case report describes
a patient with concomitant ACD and
atopic dermatitis whose symptoms
improved with MMF®'

There are no studies evaluating dupilumab
for airborne ACD. One report describes
a patient with known ACD to formaldehyde
who failed to mount a response to
formaldehyde during patch testing while
on dupilumab (300 mg every other week).
Another describes a patient with
systemic nickel ACD successfully
managed with dupilumab.®®
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Paraphenylenediamine is an organic compound found in most
permanent and nonpermanent hair dyes and in black henna. Spe-
cific cases of airborne ACD to paraphenylenediamine have occurred
from both sources: in a patient who dyed animal fur”* and a patient
who worked with black henna.”*

Disperse blue is another dye tested in the ACDS Core Allergen
Series. Typically, ACD to textile dyes results from direct contact
with fabrics. However, a recent case report describes a patient who
developed airborne ACD from disperse blue dye in ultrasound gel.””

AVOIDANCE AND TREATMENT

The most effective way to manage airborne contact dermatitis is
avoiding the implicated allergen. This is particularly difficult for air-
borne ACD. Measures depend on the offending allergen. Bathing af-
ter airborne exposures as well as frequent laundering of clothing
may help but is not always practical. For plant airborne ACD, it
has been suggested that avoiding outdoor activities when pollen
counts are high may be effective,”® but there is little evidence to
support this; in fact, it is unclear whether pollen is the main route
of exposure for all allergens.® There have been reports of remission
of plant-derived airborne ACD after removal of the offending plants
near the home.”””® For those with airborne ACD to MI/MCI, pa-
tients should avoid freshly painted rooms, in some cases, for up to
2 months.*' For occupationally related dermatitis, increased use of
protective equipment and clothing may be helpful. However, for
those with severe, recalcitrant occupationally related dermatitis,
changing occupations may be recommended. The use of barrier
creams as a method of protection from airborne sources has
been proposed, but to date, no formal studies have been con-
ducted to assess the effectiveness of this method for airborne
ACD. One case report describes a beekeeper's neighbor with air-
borne propolis allergy whose new lesions were prevented by Tetrix
barrier cream."” Nickel-specific barrier creams for nickel may be
helpful (NIK-L-BLOK, Skintifique Protective Cream HPS). Table 3
describes the management strategies for the different categories of
airborne allergens.

For the treatment of airborne ACD, mild symptoms can be man-
aged with topical steroids or short-term courses of oral steroids. In
more severe cases, patients may need long-term systemic immuno-
suppression. Immunosuppression for airborne ACD has primarily
been studied in India in patients with parthenium dermatitis. Stud-
ies in this population have shown that azathioprine (100 mg daily or
300 mg weekly)””~** and methotrexate (15 mg/wk)®” are equally safe
and effective.*® Response rate may be quicker with methotrexate
compared with azathioprine.*® Although not formally studied thus
far, cyclosporine at a dose of 2.5 mg/kg per day was effective in
treating airborne ACD to parthenium in 2 patients.*” Table 4 sum-
marizes immunosuppressive medications that may be used for air-
borne ACD. Narrow-band UV-B has also been used successfully in
1 patient.”*

In summary, there are many allergens that cause airborne ACD.
Although this review focused on the ACDS Core Allergen Series, the
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list of reported airborne allergens extends beyond this. Most often,
airborne ACD occurs in an occupational setting or from outdoor
plant exposure. Identification of the offending allergen is key, al-
though avoidance of allergen exposure may be difficult, especially
for plant-derived allergens. Often, treatment involves long-term im-
munosuppressive medication or light therapy.
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