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IRRITANTS AND MECHANISMS OF TOXICITY
Irritant Mechanisms of toxicity
Detergents Solubilization and/or disruption of barrier lipids and
natural moisturizing factors in the stratum corneum
Protein denaturation
Membrane toxicity
Acids Protein denaturation
Cytotoxicity
Alkalis Barrier lipid denaturation
Cytotoxicity through cellular swelling
Qils Disorganization of barrier lipids
Organic solvents Solubilization of membrane lipids
Mernbrane toxicity
Oxidants Cytotoxicity
Reducing agents Keratolysis
Water If barrier is disrupted, cytotoxicity through swelling of
viable epidermal cells
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Frk:!.ion PI'BSSUI"B Vibration Friction Penetration
epeated ubbing
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Sudden trauma u
Callus

Lichenification

o, our White fingers Blister Tattooing

Medanin Hemaorhage ; sclerodactyly granuiomas
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Contact dermatitis

CLINICAL CLASSIFICATION OF OCCUPATIOMAL DERMATOSES

= Arritart
chemically induced
phoba-induced

- aAllergic

| Chemical Burn

Contact urticaria

Cancer

= Sunlight/UN induced
= lonizing radiation induced
= Chemically induced

Follicular disease

- Arnc
= Chlaracoe

Autoimmune connective tissue discase

= Scleroderma (silica)
= Sclerodarma-like (vinyl chionide, organic solvents)
= Vibeation induced

Plgmentary disorders

= Hypopigmentation (see Chapter 66)
= Hyperpigmentation (see Chapter 673

Infection

= Viral
« Bacterial
= Fungal

RELATIVE FREQUENCY OF OCCUPATIONAL SKIN DISEASES

Reported by dermatologists Reported by occupational physicians

i Q
s #
os 2
1.5
2.3
0.5
32

—
o

e
22

W Dermatitis W Mechanical W Urticaria W Nail
¥ Folliculitisfacne W Neoplasia ¥ _Infection W Cther
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CAUSES OF CONTACT DERMATITIS

Soaps and cleaners

Wet work

Personal protective squipmant
Rublber

Mickel

Petroleurn products

Solvents and alcohols

Cutting oils and coolants
Epoxy and other resins
Aldehydes

MNon-epoxy glues and paints
Other
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Contact dermatitis

. primary irritant dermatitis

RAONESE ——— > ney

. Allergic contact dermatitis

QIO +CHEH SR ——————— SU=

. Phototoxic contact dermattitis

201 E2 & (psoralen)+2&t & ———— 2> £E

. Photoallergic contact dermatitis

QIO DE+CHH 4 B -SSR —— ST &

II S o

UHSt =552 A=
SE=E 22
LHE &S A&, U= &
Stinging reaction
Chemical burn
Housewife’'s eczema
Diaper dermatitis
Fistula dermatitis

Cutting oil folliculitis etc.
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o
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=
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Allergic contact dermatitis
HAQUH = IISES=229 A 22l =30 2
A= AFE O AH = &dol= U2
HolsrE o] BHS(2FEE 0] = 2 8hH)

Zhekhis 2290 S & hapten©S = ILE2E0 &5 =
A1 2| DHOHEHEE D B Etold sRo= & =0t(
Langerhans cells 13} BFr=, memory T cell 0] S &
El = alb Al

2 IHEo|A2] H=0| 2 2oldIE &

Bilateral shoe irritant dermatitis
resulting from chronic occlusive footwear .




Irritant dermatitis of the face due to irritant
chemicals

Professional paint and crayon illustrator with

bilateral palinar dermatitis secondary to repeated

contact with paint solvents Extensive patch testing
| excluded allergic contact dermatitis.
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Practicing dentist with
moderately severe uritant hand
dermatitis from chronic exposure
to disinfecting solutions and
antiseptics The results of patch

testing. latex challenge testing.
and RAST testing were negative.

Hand of a builder who presented with a pompholyx
pattern of eczema. Investigation demonstrated contact
allergic dermatitis to chromate found in cement and

contact urticaria to latex in the gloves he was using for
hand protection.




Contact urticaria of the
fingers after wearing
latex rubber gloves.

| Allergic contact dermatitis. Chronic
hand dermatitis due to ACD to

mercaptobenzothiazole found in
rubber gloves.
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Chronic allergic contact
dermatitis leading to hand
dermatitis. This golfer wore
one leather glove and had

positive patch tests to
potassium dichromate and a

plece of his glove.

Allergic contact
dermatitis to leather
shoes.




Chronic allergic contact dermatitis due to

glutaraldehyde. The patient was an cptometrist
(2 2EA}).

Allergic contact dermatitis
due to cashew nut shell oil
(=120l Sl -3 EL JI=).
This represented an
occupational exposure.
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Chloracne.

Note heavy involvement of
retroauricular skin with
comedones(®H i) and cysts.




Chloracne. Closed and open
comedones with red papules are
seen.
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CLINICAL FEATURES SUGGESTING AN IRRITANT OR TOXIC ETIOLDGY

Clinical feature
Ulcerations

Possible ircitant or toxin

Strong acids, especially chromic, hydrofivoric, nitric,
fycirachloric, sulfuric

Strong alkalis, especially calcium oxide, sodium
hypdroxide, potassium hydroxide, ammoniom
hpdroxide, calcium hydroxide, sodium metasiBicate,
sodium silicate, potassiom cyaniche, trisodium
phosphate, sodium carbonate, potassium carbonate

Salts, especially arsenic wioxide, dichromates

Sokents, especially acrylonitrile, carbon bisulfics

Gasos, especially ethylene oxide, acndonitrile

Follculitis ancl
acnefanm eruptions

Palicria

Arsenic trioics

Glass fibers

O¥ils and greases

Tar

Asphalt

Chiordnated naphthalenes
Polvhalogenated biphenyls

Doclugive clathing
Adbesioe tape
Ultrandicilet: radiation
Infrared radiation
Alcaminom chloride

Figmentary changes
Hyperpigmentation

Amy irfitant or allergen, especially phototoxic agents
such as psoralens, tar asphalt, psoralen-comtaining
plants

Metals. such as inarganic arsenic (swstemically). sibver.
gold, Bissmuth, mercury

Radiation UV < infrared, microwave, ionizing

Hypopigmentation

p-Tert-amylphenal
p-Tert-butylphenol

Hydroguinone

Monobenzyl ether of hydroquinone
Monomethyl ether of hydrogquinone
p-Tert-catechal

p-Cresol

3-Hydroxyanisole

Butylated hydroxyanisole
1-Tert-butyl-3,4-catechol
T-lsopropyl-3,4-catechol
4-Hydroxypropricphenone

Alopecia Borax
Chiloroprene dimers
Urticaria Mumerows chemicals, including cosmetics, animal

products, foods, plants, textiles, woods

Granulomas

Keratin

Silica

Beryilium

Talc

Cotton fibers

Bacteria

Fungi

Ectoparasites and ectoparasite parts
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SUGCGESTED COMNCENTRATIONS FOR PATCH TESTING
SELECTED WOHK MATERIALS

Sampie | Driburion O cu pation
Personal care products

= Leawe on AL iS5 Hardresser Deaunlan
= Wash o 159 aguenus or open® Hasrdresser/beauthclan
Plants

Bulby, leal, Mo

Gardenen/ Mo
Acpric ulture vegetakde
processing

« pretrokatum

1t il warker

o yes (Clothing) 1%0 patrolatam Foxrbe
= Gath As |5 — minlstened

Focd=® Ax s Catering
| o 1 0% aquecus/petrolatuim | Various

= Wuthacryfate messemer |

T2 petrolatam

= Acrriate menomes

£, 1% prircdatum

Dentistforthopedic
smirepenin

= Epexy resin

T petrolatum

= Eposy hardcngr

0.1%, petrotatum

Ik Al s
- LA Lisrock 194 petrolatuen
ol

= Cutting {coniantg -
SAlET IS ke

= Lobricant — inmmiscible
ity ater

1 9% prgueais o open

A s

Painter — 2 part paints

Pri

Metal reachining

Warions — s rmachirery

100% aquess/ petrolatum

Painteri decorator

T 0Fs A

Phatographer

10 acetone

Waros

g st ot 1 Be wiranrd

Thiere vy B -k




APPROACH TO THE PATIENT WITH SUSPECTED LATEX ALLERGY
\ Systemic symiptoms |
e
IT 1 |
N N
| Yes Ncr_l
l
‘ Specific IgE | Prick test latex extract ‘
B 1
Positive: : Positive: Megative: look
|atex allergic 2R latex allergic for ancther cause
Confirm w th % Dermographism
m_‘_ Irritant reacticn
Allergy to casein
or accelerator
|
L
S gl =
=t Ao BT
A Y =&
25T 8=
=2 AlS
_ = —= 5 —
stsr S&E2| JI=Fid Ha=s=2 orE A=K
(Material Safety Data Sheets, MSDS) & &
(R B i
7 2 e
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CONTACT DERMATITTS

Review Article

The prognosis of occupational contact dermatitis in
2004

TenniFer Camitr', Tessa KenpGel ' ann Rosesmary MNixon'
'Occupational Dermatolog
‘Department of Public

v Research and Education Centre, Skin and Cancer Foundation Inc.. Melbourne, Australia,
ealth, and *DRepartment of Medicine, The University of Melbourne, Victoria, Australia

The prognosis of occupational contact dermatitis (OCD) (akes into account the extent of healing,
effect on guality of lite and emplovment, and financial costs for both the individoal and the wider
community. We reviewed 15 studies published between 1958 and 2002, reporting the complete
clearance of dermatitis (range of 18-72%). 9 of the 15 studies reported a clearance mate of between
18 and 40%0 . Improvement was reported as an outcome in 3 studies berween 1991 and 2002 (range of
TO-8 . A number of common vanables were identified as of possible influence. These mnclude age.,
sex, atopy, patient knowledge, disease aetiology, duration of symptoms and job change: clinical,
financial and social issues are also descrnbed. All of these Factors need to be considered when
managing a patient with OCD. Improved patient knowledse and early diasnosis may be
associated with improved prognosis, whereas_job change does not make a significant difference.

5 lonls wi i Tayr: i Gitis, which has important implications
for prognesis and workers” compensation. Only a small proportion of eligible patients receive

workers” compensation, even though financially supported healing time soon after diagnosis may
result in an improved prognosis.

o
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Fig. 1. Clearance rates of occupational contact dermatitis between 1958 and 2002,

CLINICAL REVIEW

L
A systematic review of contact dermatitis
treatment and prevention

Joan Saary, MDD, MSc. FROPC*® Roohi Qureshi, MD, MEng, FROPC™" Valerie Palda, MDD, MSc, FROPC, S
Joel DeRoven, MD, MHSc, FRCPC*" Melanie Pratt, MD, FROPCYS
sandy Skotmicki-Crrant, M1, FROPC, ™™ and Linn Holness, MDD, MHSe, FROPCHP
Torarnto asd Oftacea, Ontario, Carade

Reseelts: In all, 49 swdies met inclusion  crteria.  Bamrier  oreams  confining dimethicone  or
perluoropalvethers, common liners, and softened fabrics prevent imitant CD. Lipid-rich moisturzers both
1t and quaternium 18 bentonite (oranoclay) prevent

prevent and treat irritant CD, Topical skin provec
nine pentascetic acid Lebelator) cream prevents nickel, chrome, and copper

rhus dermatitis. Diethylenetrs

dermatins. Potent or modemtely potent steronds effectively oeat allergie CD. There were no macrohde
immunomaoedulator trials thar met inclusion ariteria. This review did not include studies of children, animals,

or non-English language publications.
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M arveu ver

Effcctivencss

Level of evidence
lor prevention™

Level off evidence
for trealment”

ICD prevention
and therapy

Barrier creams

5% Perfluorcpolyethers
{(Fomblin HC/P2)

Dimethicone skin
protectant lotion

Hand sense barrier
cream

Excipal protect with
aluminum chlorohydrate

High-lipid content

moisturizers

Locobase

5% urea + 5% hydrogenated
canola oil

Petrolatum

Eucerin

Palm fats

Rapeseed in 3/4 measures

Canola

Stoko emulsion
prevent latex glowve
induced ICD in 3 of 5
measured (P < .05)]

|-Good 43+
I-Fair*’>2
|—G00d ELPE )

I-Good?532
|-Eairt8-5556.60

I-Fair®>7°

ACD prevention
and therapy

Fabric softening
Fabrics treated with
fabric softener less
irritating untreated
fabrics

Cotton liners
Occlusive

glove use leads to
worse bioengineering
measures of ICD,
and liners under an
occlusive glove
mitigate

Quaterniume-
18-bentonite prevents
rhus dermatitis

TSP prevents rhus dermatitis
DTPA prevents nickel,
copper, cobalt dermatitis

I-Good™'

I-Fair®?

I-Fair™!

1-Fair®®
I-Fair®?




Current concepts of irritant contact dermatitis
J 5 C English

QOcecup. Environ. Med. 2004,681;722-T26
doi:10.1136/0em.2003.010710

Box 2: Range of prevention measures for
occupational contact dermatitis

» Personal protection (e.g. gloves, barrier creams, after-
work creams, soaps

» Pre-employment screening

» Elimination or replacement of harmful substances (irri-
tants, allergens)

» Technical measures (e.g. encapsulation of the process,
automation)

» Organisation (e.g. wet work distributed to all employees)

Table 1 A guide to which gloves will give some degree
of protection for specific types of hazard
Microorganisms NRL, thermoplastic elastomer
i sinfectants NRL, polyvinyl chloride (PVC), polyethylene
(PE), ethylene methylmethacrylate (EMA)
Pharmaceuticals NRL (permeability time very
Composite materials MNRL (permeability time in minutes), 4H-glove
Solvents PE, PVC, nitrile, NRL, neoprene, butyl rubber,
Viton, 4H-glove
Corrosives NRL, PE, PVC, neoprene, buhd rubber, Viton,
4H-glove
Detergents NRL, EMA, PE, neoprene, PVC, nitrile (if
addition of organic )
Machining oils MNRL, PVC, nitrile, neoprene, 4H-glove
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PRE-EMPLOYMENT SCREENING

Workers with underling predisposing Factors, for example.
atopic dermatitis, hand ecrzema, or xerosis should avoid wer
work and employment exposing them to imritants such as
solvents, acids, and alkalis. These workers should be
identified and counselled to change te do dry work. Pre-
employment identification of at-risk individuals and early job
counselling may prevent the occurrence of drritant contact
dermatitis in susceptible peaple

WORK RELATED EDUCATIONAL PROGRAMMES

Half of all CDs have been observed to appear in the first two
vears of employment, which usually includes the training
period.™ Lack of awareness of any potential health hazards
may lead to complacency in the workplace. Educational
efforts should promote avwareness and dentity work activities
in which exposure to irritants are likely. Job training should
teach recognition of early signs and symptoms of OCD,
proper use of protective dothing and after-work creams, and
personal and environmental hygiene. Training may involve
the use of nstructional pamphlets, videotapes, lectures,
and other wraditional educational tools.” Worker education
should be initiated before placement in jobs with potential
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Thank you for your attention!
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