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INTRODUCTION 

Many exposures in the workplace that can result in occupational asthma can also cause a 
variety of dennatological problems. These include itritant contact dermatitis, allergic con­
tact dermatitis (Type IV delayed hypersensitivity), and urticaria (Type 1 immunologic and 
nonimmunologic). Urticaria will be discussed here because of its more direct association 
with occupational asthma, in terms of both clinical coexistence and mechanistic 
similarities. 

Urticaria is defined as the transient appearance of elevated, erythematous pruritic 
wheals or serpiginous exanthem, usually surrounded by an area of erythema. In addition, 
areas of macular erythema or erytbematous papules may also be present. These skin lesions 
appear and peak in minutes to hours after the etiological exposure _and individual lesions 
usually disappear within 24 hours. Urticaria! lesions usually involve the uunk and extrem­
ities, although they can involve any epidermal or mucosa! surface. Large wheal formation, 
where the edema extends from the dermis into the subcutaneous tissue, is referred to as 
angioedema. This condition is more commonly seen in the more distensible tissues, such 
as the eyelids, lips, ear lobes, external genitalia, and mucous membranes. . 

Urticaria! wheals resul t from local subcutaneous and intradermal leakage of plasma 
filtrate from postcapillary venules. The erythema and surrounding swelling result from 
locally increased blood flow. Biopsy specimens of unicarial Jesions may exhibit only subtle 
microscopic changes. There may be evident subcutaneous or dermal edema, an increase 
in the number of mast cells, and a modest perivascular lymphocytic infiltrate, perhaps 
intermingled with cosinophils. Electron microscopy reveals mast cell and eosinophilic 
degranulation (1 ). 

CLASSIFICATIONS OF URTICARIA 

Urticaria] lesions can be classified in one or more of the following categories based upon 
characteristic features: 

I. Duration or chronicity-acute or chronic. 
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2. Clinical distribution of I.he lesions or the extra-dermal manifestations-localized, 
generalized, or systemic associated with rhinicis, conjunctiviLis, asthma, or 

anaphylax.is. 
3. Etiology-idiopathic or cause-specific. 
4. Route of exposure-direct contact, inhalation, or ingestion. 
5. Mechanism-nonimmunological, immunological, or idiopathic. 

Acute urticaria ranges from a single episode of urticaria to recurrences lasting less 
than 6 weeks. Common causes of acute urticaria include insect bites or stings and food 
or drug allergies. Chronic urticaria occurs daily (or almost daily) over a period longer than 
6 weeks. Food, drugs, and infections can also be causes of chronic urticaria. However, in 
the chronic form, the exact causative agents may never be identified. The majority of cases 

of urticaria remain idiopathic. 
Occupational urticaria is a-general etiological classification of urticaria. It is urticaria 

that is presumed or proven to be caused by exposure to one or more substances or physical 
agents in the workplace. Beyond this definitional idiosyncracy, occupational urticaria may 
fall into any of the other classifications of urticaria. It may be acute or cluonic, may be 
localized, generalized, or associated with systemic manifestations, such as asthma. In oc­
cupational settings, direct contact with substances, and possibly inhalation may be the 
more common routes of exposure inducing urticaria. The pathological mechanisms may 
be nonimmunological, immunological, or of uncertain etiology. 

EPIDEMIOLOGY 
Limitations of Epldemlologlcal Data 
It can be difficult 10 obtain accurate epidemiological data for occupational and non-oc­
cupational urticaria, and all sources have their limitations. First of all, though a case 
definition is a prerequisite for the gathering of epidemiological data, there is no standard 
case definition in the literature to define occupational urticaria, and there is no standard 
approach to prove the presumed occupational-relatedness of the urticaria. Cases may be 
defined using a variety of criteria. These include the following: the self-reporting of currenl 
or past episodes of urticaria in the workplace; histories of urticaria associated with a 
specific occupational exposure or work activity; objective signs of urticaria on clinical 
examination in the workplace, sometimes associated with the use of the alleged etiologic 
substance; evidence of specific lgE to suspect occupationa1 antigens (e.g., radioullergo­
sorbent test (RAST) assays or skin prick testing). A case definition used in a study or a 
data source may be based upon one or more of these criteria. Therefore, because the 
epidemiological case definition for occupational unicaria varies from one data source 10 

another, it is difficult to compare different sources of infonnation and different findings. 
The accuracy of the diagnosis of occupational unicaria is related to the skill level, 

experience, and knowledge of the medical professional. The diagnosis is based on the 
medical and exposure history, physical findings, and in vitro or in vivo testing. The lack 
of a sLandard case definition and the difficulty of diagnosis lead to potential misclassili· 
cation of occupational urticaria, which can result in either over- or underestimation of 
disease frequency. In allergic coniact urticaria! syndromes, the lack of sLandardized oc­
cupational test allergens also contributes to the problem of vague case definitions. 

Much of the literature of urticaria in the workplace is filled with anecdotal case 
repons and limited observations. This usually results in information about a single worker 
or a relatively small number of workers. Many of the cases in the literature are based 
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upon cl!nical presentations, a determination that the urticaria is based upon a "probable" 
occupational expos~re, and a "probable" allergic or nonallergic mechanism. Further at­
t~mpts 10 . prove et1~logy or mechanisms may be Jacking or inadequate. Allbough the 
l_ue~ture 1s fill~ with cases of occupational urticaria, tabulating lhese cases cannot be 
considered a basis for epidemiological assessment (2). 

. Because of th~ proble~s with case definition and diagnosis, the limited number of 
subjects_, and th~ d1_fficulty m proving etiologies and mechanisms, the epidemiology of 
~cupauonal un1car.ia remai~s ~bscure. There are other problems in assessing the epide­
nuology of occupational urucana and other occupational skin diseases (3): 

I. Occu~alional urticaria is .not a ":portable disease (except in states that require 
report1ng of all occupational diseases). This makes health department data 
sources useless for monitoring occupational urticaria. 

2. Occ~pat.ion~I urticaria is not a disease that commonly leads to mortality or 
hospllahzauon; thus, death certificates or hospital records are nol potential data 
sources. 

3. ?ccupa~ional urticaria is a_ disease se~n and treated (though not always specif-
1c~ly diagnosed) br medical pr?fess1onals in multjp)e specialties, especially 
~nm°? care praculloners, making review of physician-based data sources 
meffic1ent. 

4. Occupational urticaria may be a disease that ofien goes untreated and undi­
agnosed; _thus, ~any cases may never be documented in any data source. 

5. O~~e a d1a8'?os1s of occupational urticaria is made, a case does not necessarily 
ehc1t a public health response. 

6. Individuals w'.th ~cupational ~~caria who seek medical care may be a unique 
sub~et of th~se wnh the cond1t1on. Through this self-selection bias, the infor­
mation ~btamed may not reflect the epidemiology of the disease in the general 
population. 

7. Uni~ue expos~res ~ay occur in different populations and different industries, 
makmg the ep1de~uolog_y of occupationaJ urticaria in one population or work-
force not necessanly generalizable to other populations. 

8. The _evalua~ion of past exposures causing occupational urticaria may be ex­
c_eedmgl~ d1fficuh, ~flen relying on historical information and patient recollec­
tion, which are subject 10 recall and information bias. 

9. ~ross-sec~ional studi:s of wor~ng populations, a common epidemiological 
s_tud~ design, are subJect to survivor bias. Those with severe occupational ur­
ucana may leave the workforce, leaving only those who are not affected or 
less affected 10 be included in the studies. 

IO. An ~cupational urticaria case, especially if treated by a company's own oc­
cupauonal health personnel, may not involve lost wages or any costs to the 
w?~ker. Thus, there would be no workers' compensation claim, reducing the 
utility of this alr~ady limited data source. 

Descriptive Epidemiology of O~cupatlonal Urticaria 

~~curale da_ta on _t~e. general prevalence of urticaria are not available, although it is esti­
ted th.at 1~ a hlellme 5%-23% of the U.S. population may have had an episode of 

:cu_1e urt1cana (4). Of 1011_ co~secutive patients seen in a dennatology practice, 26% gave 
history of at least one un1canal episode (5). Data from the National Ambulatory Medical 
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Care Survey, a national probability sample survey or nonfederal office-based physicians 
in the United States, showed that from January 1989 to December 1990 over 25 million 
visits (4% of the total 698 million visits) were made to dermatologists. Urticaria was listed 
as the seventeenth most conunon principal diagnosis, accounting for 240,000 vi.sits (1 % 
of the total visits to dermatologists) (6). Unfonunately, similar data are not available for 
patient visits to allergists and immunologists. 

International data are also limited. Of 4600 patients seen in a Spanish dermatology 
clinic and referred for patch testing from 1973 to 1977, 3.5% were given a final diagnosis 
of urticaria (7). A questionnaire study of 4492 respondents from a population of randomly 
selected Norwegians showed that 9% reported at least one episode of unicaria (8). 

National occupational disease apd illness data are available from the U.S. Bureau of 
Labor Statistics (BLS), but once again data specific for occupational urticaria are limited. 
The BLS conducts annual surveys of approximately 250,000 employers, selected to rep­
resent most private industries irt the United States (9). The survey results are then projected 
to estimate the number and incidence rates of occupational injuries and illnesses in the 
American worlting population. BLS data are limited because they exclude several groups, 
including self-employed individuals, small farms, and government agencies; they depend 
on misinterpretable definitions of reporutble occupational injuries and illnesses; they rely 
to a large extent on employees reporting conditions to the employer; and they do not 
provide information on the etiology of the disease. 

In 1993, BLS estimated 60,200 cases of occupational skin diseases or disorders in 
the U.S. workforce (9). Further information is available on the 12,613 cases which in­
volved days away from work. Of this subgroup, 142 (I .I%) were diagnosed with unicaria/ 
hives. The median time away from work for workers with wticaria was 5 days. These 142 
workers included 81 from the services industry, 39 from manufacturing, 9 from transpor­
tation and pubUc utilities, and 13 not classified. It must be emphasized that because of 
BLS survey limitations, it has been estimated that the number of actual occupational skin 
diseases may be on the order of 10 to 50 times higher than reponed by the BLS ( 10). 
Only limited clinically-based epidemiological information on occupational urticaria is 
available in the United States. Of 250 consecutive dermatology patients who had filed 
workers' disability compensation benefits, 8 (3.2%) were found 10 have urticaria and/or 
dematographism (11). However, in this study none were deemed to be work-related 
dermatoses. 

In contrast, more specific occupational data are available in Finland. Between 1990 
and 1994, occupational contact urticaria was responsible for 29.5% of all reported occu­
pational dermatoscs (12). Of the 815 cases of occupational contact urticaria, 70% were in 
women. Table 1 lists the most common causes which include cow dander (44%); natural 
rubber latex (24%); flour, grains, and feed (11 %); foodstuffs (3%); industrial enzymes 
(2%); and decorative plants (2%). Interestingly, cow protein allergens also represented the 
most common cause of occupational asthma in Finland (13). Other, less common causes 
included roots, spices, pork, vegetables, storage mites, ethylhexyl acrylate, onions, egg, 
fish, fish meal, poultry, chicken, and other birds. Table 2 lists the occupations with 1he 
highest number of cases per I 00,000 workers, which included bakers ( 140 cases per 
100,000 employed persons), processed-food preparers, dental assistants, veterinarians, an­
imal attendants, farmers, chefs and cooks, dairy workers, horticultural supervisors, labo­
ratory technicians, physicians, butchers, laboratory assistants, dentists, and nurses. 

In general, risk factors for contact urticaria and contact anaphylaxis (e.g .• natural 
rubber lat.ex glove proteins) include a history of atopy, a compromise to the barrier function 
of intact skin (such as eczema, abrasions, ulcers), and in some cases, occupation (14). 

Occupational Urticaria 

Table 1 Ranking List of the Causes of Occupational Contact Urticaria and 
Protein Contact Dennatitis During 1990-1994 (815 cases) According to the 
Finnish Register of Occupational Diseases 

No. of 
Ranking/cause cases % Men/women 

I. Cow dander 362 44.4 132/230 
2. Natural rubber latex 193 23.7 22/171 
3. Aour, grains and feed 92 11.3 ng 
4. Handling of foodstuffs 25 3.1 9/16 
5. Enzymes 14 1.7 ng 

Cellulase 8 
Alfa-amylase 2 
Other enzymes 4 

6. Dee-0rative plants 13 1.6 1/12 
7. Roots 10 1.2 2/8 
8. Spices 9 l.l 1/8 
9. Pork 8 1.0 4/4 

10. Vegetables 8 1.0 ng 
11. Storage mites 6 0.7 SIi 
12. Elhylhexyl acrylate s 0.6 0/S 
13. Onions 4 0.5 1/3 
14. Egg 4 0.5 1/3 
15. Fish, fish meal 3 0.4 0/3 
16. Poultry, chicken, other birds 3 0.4 1/3 
Tolal 815 100 148/567 

ng: no1 given. 
Sourct: Ref. 12. 

Epidemiology of Natural Rubber Latex Allergy 
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Unicaria is an important manifestation of natural rubber latex allergy. Although many 
studies have been published on natural rubber latex allergy, the prevalence and incidence 
are still unknown. Still, some occupational epidemiological details are available. Health 
care workers are the occupational group with the highes1 risk for developing immediate 
hypersensitivity reactions to natural rubber latex. A survey of hospital workers showed 
that 2.9% of 512 employees had positive latex sltin prick tests (15,16). Positive reactions 
were seen in 7.4% of the surgeons and 5.6% of the surgical nurses. Questionnaire data 
showed that 2% of openiting and dental personnel reported localized contact unicaria ( 17) 
and 4% of U.S. Army dentists reponed symptoms of probable latex allergy (18). Recent 
stud!es in dental students and staff revealed that 14% of 203 students and staff reponed 
pruntus and 3% reponed urticaria within minutes of exposure to latex gloves; I 0% of 131 
who underwent skin prick tests had a positive response 10 natural rubber latex (19). 

A cross-sectional study of 741 registered nurses in a large U.S. metropolitan hospital 
showed that 8.9% were positive for antilatex lgE antibodies (20). The prevalence ranged 
from 6.4% for operating room nurses to 13.6% for labor and delivery nurses. In this study, 
the fac_tors that were most closely associated with the presence of antilatex IgE included 
nonwhite race, self-reported allergy to penicillin, pruritus, conjunctivitis, localized urticaria 
on latex exposure, history consistent with atopy, and allergies 10 avocado or ragweed. 



Lushnlak and Mathias 

346 

. ns with Occupational Coniact Urticaria 
Table 2 Ranking List of Occupa~~IS) r 100,000 Employed Workers· 
in Finland During 1990-1994 (n pe 

Ranking/occupation 

1. Bakers 
2 . Preparers of processed food 

3. Dental assistants 
4 . Veterinary surgeons 
5. Domestic animal atte~daDIS 
6. Fann.crs, silviculturahsts 
7 . Chefs, cooks, cold buffet managers 

8. Dairy workers . 
9 Horticultural supervisors 

· _.,. hers 
10. Laborat.ory teebnicians, ,.,..,ograp 

11. Physicians 
12. Butchers and sausage makers 
13. Laboratory assistants 
14. Dentists 
15. Nu~ 
16 Waiters in cafes and snack bais, etc. 

. Kitchen assistants, rcst.awant workers, elC, 
1178. Hain1fesscrs. beauticians, bath aneodants, cu:. 

. ack bar managers. etc. 
19. Housekeeping managers, sn 

20. Packers 
21 Horticuliural workers 

· ··-• ucndants 22. Assistant nurses, hosp, .... a 
23. Industrial scwcr5, etc. 
24 Cleaners, etc. bl 
25. Electrical and teleteehnical cqui~~cnt assclll Cr5 
26: Homcmakcr5, home h_elps (mumc1pal) 

27. Technical nursing assistants . 
28. Machine and engine mech:11'1cs, etc. 
29. Shop assistants, shop cashiers 

No. per l 00,000 
workers 

(total no.) 

140.5 
101.8 

95.5 
72.S 
69.l 
57.7 
38.5 
37.9 
37.8 
35.6 
33.0 
28.9 
24.6 
23.4 
21.2 
15.1 
13.6 
11.8 
11.S 
11.2 
10.7 
10.2 
9.1 
6.7 
6 .6 
6.2 
4.2 
3.9 
2.1 

3.7 
Total 

r tional usticaria were included. 
'Occupations with al le.as! mree casca o occupa 

Sourre: Ref. 12. 

. 351 Canadian hospital workers showed a preva-
Another cross-sect1~nal ~Ludy of ~f 12 1 % (21 ). The highest prevalence ~as f~und 

lence of positive lateir. sk.in pnck tests .d hysicians (13 3%). The t;uex skin pnck­
in laboratory workers (16.9%) and nursdes an tp ms includin~ urticaria, more often than 

rted work-relate symp O • • k orted ur-positive workers repo f I tex skin test-positive wor ers rep 
latex skin test-negative workers; 11.3'.7'0 o a tive workers (adjusted odds ratio 6.3; 
. ··a compared to 2.5% of latex sk.in test-nega ucan, . 
confidence interval 3.2-12.5). be . other occupations as well. In a Finnish 

Natural rubber latex allergy may see\m d 78 from other occupations) were 
clinic, 144 adult patients (66 health care wor ers l;year period. In 88% of the 66 health 
diagnos~d with natural rubber latex allergy over a 
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care workers, but in only 24% of the other workers, was the sensitization determined 10 

be work-related (22). The other affected occupations included kitchen workers, cleaners. 
workers in a rubber band plant, textile worke.rs, farmers' wives, a papennill worker, a 
gardener, a food worker, a dairy worker, a secretary, and a private caretaker. In a survey 
of latex allergy in a sW"gical glove manufacturing plant, seven of 68 workers (10%) stated 
that they had hives at work. and seven of 64 workers who had sk.in testing had positive 
reactions to latex (23). In a study of 418 greenhouse workers who used latex gloves, 18% 
reported immediate symptoms associated with wearing gloves, and 5% had positive skin 
prick tests (24). 

Epidemiology of Occupatlonal Urticaria In Specific Occupations 

The prevalence of occupational skin diseases within specific occupations is based upon 
the exposures inherent within those occupations. Cross-sectional studies of workers in a 
specific occupation or workplace may allow for an estimation of skin disease within that 
occupation or workplace. However, there are few studies of specific occupations where 
occupational urticaria is a measured endpoint. In a study of 801 car mechanics, 120 (15%) 
reported hand eczema and five (0.6%) had a history of contact urticaria; scratch tests were 
all negative (25). In 5,641 laboratory animal handlers, 1304 (23.1 % ) reported one or more 
allergic symptoms related to the animals (26). Of this symptomatic group 45.6% had skin 
symptoms and 16% reported contact urticaria. Various combinations of symptoms we.re 
noted-19.3% had nasal or eye and skin symptoms, and 11.6% had nasal or eye, respi­
ratory, and skin symptoms. A study of laboratory workers handling rats showed that of 
323 workers surveyed, 31 % reported at least one work-related symptom with 22% re­
porting eye and nose symptoms, followed by skin (15%), and chest symptoms (10%) (27). 
In another study of biology laboratory workers, 27 (11.3%) of those who had frequent 
exposure to animals had reactions, of whom 15 had various skin reactions, including 
unicaria: 21 h;i.d positive prick tests to animal dander (28). A study of 101 laboratory 
technicians showed that 14 cases of contact urticaria were caused by rat, seven by mouse, 
four by guinea pig, and two by cat exposure (29). 

Case studies alone do not allow an estimation of occupational prevalence but may 
describe potential high-risk occupations based upon exposures to specific allergens or 
unicants. In one study of nine veterinary surgeons, all nine exhibited specific lgE against 
cow hair and dander; seven were symptomatic (30). A study of 50 food handlers/caterers 
with possible immediate protein contact dermatitis showed that nine (18%) had positive 
prick tests, most commonly to fish (31). Another study of 33 food handlers with a similar 
skin condition showed that 10 had positive scratch tests to explain their dermatitis, with 
lhe major allergens being fish and sheJJfish (32). 

CONTACT URTICARIA 

Contact urticaria is defined as urticaria that occurs after direct skin contact with a sub­
s1ance. Table 3 lists some of the many substances that can cause contact urticaria in 
occupational settings. Extensive lists are available in several sources, and new etiological 
agents are continually being described (33,38). 

There are four types of contact urticaria: (I) nonallergic (nonimmunological; primary 
urticariogenic agents); (2) allergic (immunological); (3) combined allergic and nonallergic; 
and (4) combined allergic eczematous and urticaria/ (35). Some contactants affect normal 
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Table 3 Selected Causes or Occup11tional Contact Urticaria 

Agent 

Animals 

Foods 

Fragrances and ftavorings 

Medications 

Plants 

Preservatives and 
disinfecWIIS 

Miscellaneous 

Sowrrt: Re£. 38. 

Nonimmunological 

Caterpillars 
Jellyfish 
Molhs 
Cayene pepper 
Fish 
Mustard 
Toyme 

Balsam of Peru 
Cassia (cinnamon oil) 
Cinn1111\ic acid 
CinnlU1lic aldehyde 
Alcohols 
Benzocaioe 
Camphor 
Capsaicin 
Dimethyl sulfoxidc 
Friar's balsam 
Tincture of bcnzoin 

Nenles 
Seaweed 

Benz.oic acid 
Chlorocresol 
Fonnaldehydc 
Sodium benzoai.c 
Sorbic acid 

Histamine 
Sulfur 
Turpentine 
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Immunological 

Animal products, e.g., placenta, 
saliva 

Cheese, egg, milk 
Kiwi, mango 
Maize 
peanut buuer, sesame food, 

sunftower seed 
Beef, chicken, lamb, liver, turk~y 
Seafood (e.g., fish, prawns, shrimp) 

Bean 
Balsam of Peru 
Menthol 
Vanillin 

Antibiotics 
Ampicillin 
Bacitracin 
Cephalosporins 
Gcniamycin 
ldochlorbydroxyquine 
Neomycin 
Penicillin 
Rifamycin 
Streptomycin 
Virginiamycin 
Benz.ocaine 
Phenolhiaz.incs 

Chlorpromazine 
Levomepromazine 
Promelhazine 

Plant products 
Cornstarch (7) 

Henna 
Latex rubber 
Teak 
Tulip 

Benzoic acid 
Chlorhexidine 
Chlorocresol 
Benz.yl alcohol 
Formaldehyde 
Gentian violet 
Sodium hypochlorile 
Carbonless copy paper 
Formaldehyde resin 
Paraphenylenedimine 
Seminal t\uid 
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skin while others require eczema1ized or fissured skin 10 produce wticaria (37 ,39). Small 
molecules may penetrate intact skin while large proteinaceous molecules may require 
disruption of the epidermal barrier. 

There may be a variety of skin manifestations associaced with concact wticaria. 
Because of the potential of this varied morphology, terms such as "immediate contact 
reactions" are also used to describe what may be different skin manifestations of wticaria 
(36). Contact wticaria may comprise a spectrum of manifestations "that flows continuously 
from wheals to erythema to pruritus" (40). Pruritus, tingling, or burning accompanied by 
erythema is the weakest type of immediate contact reaction. A local wheal and flare is the 
procotypical reaction of contact unicaria, while generalized wticaria after a local contact 
is considered a rare phenomenon. Symptoms in other organ systems, such as asthma, 
rhinitis, conjunctivitis, orolaryngeal effects, and gastrointestinal and cardiovascular symp-1 

toms, can occur (36). The tenn "contact wticaria syndrome" is used to describe both 
local and systemic immediate reactions caused by contact uticarial agents (41.42). The 
contact urticaria syndrome was initially divided into the following four stages: 

1. Stage 1-localized wticaria at the point of contact 
2. Stage 2-contact urticaria and angioedema 
3. Stage 3-contact unicaria and asthma 
4. Stage 4-contact urticaria and anaphylaxis (42) 

Another variety of immediate reaction is termed "protein contact dermatitis." This 
condition had been initially described in food handlers exposed to certain food proteins 
(especially fish and shellfish), who developed inunediate (10-30 min after exposure) pru­
ritus and erythema, and sometimes vesicle formation (32). Other causes of protein concact 
dermatitis include animal proteins, enzymes, fruits, grains, plants, spices, and vegetables 
(43). In most cases a delayed skin reaction with patch tests is negative but scratch tests 
are positive. 

Concomitant type I (urticaria!) and type IV (allergic contact dermatitis) skin reactions 
have been increasingly reponed. Some of the contact.ants that can produce both an im­
mediate and delayed reaction include acrylic acid, benzocaine, carrot, chlorhexidine, chlo­
rocresol, chrysanthemum, cinnamic aldehyde, epoxy resin, garlic, latex, lettuce, nickel 
sulfate, potato, soybean, and textile dyes (37). 

In terms of pathomechanisms, contact urticaria may be caused by nonimmunological, 
immunological, or undetermined mechanisms. In instances where the mechanism- of uni­
curia is undefined, both unknown nonimmunological and immunological mechanisms 
could be operative. Examples include urticaria due 10 ammonium persulfate (used as an 
oxidizing hair bleach) (44,45), foanaldehyde, and some physical agents (2). 

Nonimmunological Contact Urticaria 

Nonimmunological (nonallergic) contact unicaria occurs without previous sensitization. 
The mechanisms of nonimmunological unicaria remain unclear. It can result from a direct 
influence on dermal blood vessel walls or a non-antibody- mediated release of vasoactive 
substances such as histamine, prostaglandins, leukotrienes, platelet-activating factor, and 
cytok.ines (35,46,47). Indirect provocation of mast-cell degranulation by complement ac­
livation or neutral reHex vasodilation can occur. Multiple stimuli can cause the nonim­
munological degranulation of mast cells within the subcu1ancous tissues and dermis. This 
causes the release of preformed mediators (e.g., histamine), which cause vasodilation and 
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. . re ulatory factors secreted by lymphocytes, 
increase capillary permeabihty. Also, cellular hag s such as C-C chemokines (e.g., MC_P-
neuu-oph.ils, eosinophiJs, platelets, an~ ~cro:r ~~ that can activate exocytosis of h1s-
l, MCP-3), possess h.istamine-rel~mg act. . 

tamine from mast cells or basophils. (4~). eeds t be distinguished from irritant reacuons, 
Nonimmunological contact Wtlcana n ~ "tants such as hydrochloric acid, for-

diffi uJt at times Su-ong un • . · 
although this may be c . ~ate urticaria formation. However, this_ reacuon 
maldehyde,·and phenol, can cause·~" II ed by erythema scaling, or crusung (49). . within 24 hr but ,s ,o ow '. 
does not disappear . irritants and contact wtJ.cants. . 
Some substances may be both pnm~ . be the most common fonn of occupation~ 

Nonimmunological contact wuc~~ md 'th systemic symptoms (37). However, m 
contact unicaria and is usually not assoc1at~ w1 . ns have been reponed after occupa-

. · ediate allergic reacuo be 
one case severe systemic unm . . 'al (35) A variety of agents have en 
tional ex,posure to benzoic-acid-,contammg matei:i s. Th. ese include: acetic acid, ethyl 

. I g· cal contact wt1cana. . . · 
shown to cause a nonunmuno o J • • d butyric acid caterpillar hair, cmnarruc 
and butyl alcohol, balsam of Peru, ~:°:i:;• j fumarate, di:0ethyl sulfoxide (D~S°.), 
acid, cinnamic aldehyde, cobalt chlo~ e,. e y moths sodium benzoate, and sorb1c acid 
fonnaldehyde, insect stings, methyl mcotmat ' in 'occupational settings, one example 
(35 37) Exposures to these substances may occur . pharmaceutical manufacturing 

• · airbo sodium benzoate m a . al 
being contact unicaria due to m~ . also be classified as nonimrnunolog1c 
plant (50). Some of the physical urucanas may . 

urticarias. . . . . al uaJ risk for nonimrnunolog1cal . conta~t 
Atopic and nonatop1c mdiv1duals are . al eq . Is such as benzoic acid, cmnanuc 

urticaria. Even wilh well-document~ c~e~c ,e::~:u:.i variation in response (51 ). In 
. acid, and methyl nicotinate, the~ ts w_id~ o~n in the response to chemical unicants (52). 

addition, there is regional body site vanau 

I munologlcal Contact Urticaria . . 

m . . urs in individuals previously sens1t1zed to 
Immunological (allergic) contact ~~c~a occ ma be through the s.kin or through ex-
the offending substance. The sens1ti~llon :i~c as:Ointestinal tracts (2). Confirmation of 
tracutaneous organs such as the ~es~i.ra~ory h.i gd by demonstration of specific lgE to a 
an allergic basis for contact urucana is ac eve ·fie IgE (e g via a RAST assay) or 

. . d trati g serum spec, · ·• 
causative anllgen either by emons . n d' h rsensitivity was demonsuated by the 
by skin prick iesting. In_ th.e past, uru~e ia~n i::re wheal and Hare responses could be 

passive uansfer ~f allergic serum to o~v~~~stner reaction); at that time, the u-ansferrable 
elicited by injecllon of allergen <1;.ausn~~. which is now known to be IgE. 

allergic factor was 1:fe~d to as reagm II activation and release of mediators. '°.1~se 
A variety of sbmuh can cause mast ce d t c·e11 ·membmne via high affinity 

I h"ch are boun to mas · 1 E include specific lgE molecu e~ w_ ' f these I E receptors by the interaction of the g 
receptors for lgE. The c_r~s~ linking o . . !rid subsequent degranulation. Other mech­
antibody and its antigen wuates cell acuva~on u·onal urticaria are unproven. They 

h. · release m occupa · 
anisms that can effect istanune . d d generation of anaphylotoxms 

. · f th complement casca e an . f 
include the acuvallon o . e . ·fie complement receptors. A vanely o 
(C3a, C4a, C5a) wh.ich acllvate m~I cell~ via :c~nin and substance P. As mention~d, 
peptides may activate mast ceJJs mcludlmg b II y and neuu-ophils can induce histanune 
C-C chemokines secreted by mononuc ear ce s 

release. . f sed individuals are affecced by allerg(c 
As a rule, usually a low propon.'°~ 0 expo n among atopic individuals. It 1s 

contact ~caria, and it is likely that tl ,s more comrno 

Occupatlonal Ur1lcarla 

351 

also likely that most cases are mediated by IgE since non-specific elevation of IgE is 
frequently reponed. In many cases, specific JgE has also been documeoced (37). In other 
cases, specific JgG and perhaps lgM may be responsible by activating the classical com­plement system (37). 

Based upon reviews of epidemiological studies, exposures, and pauems seen in case 
reponed, several occupations may be at higher-risk for the development of allergic contact 
urticaria These include the following: 

I. food handlers, cooks, caterers, and bakers; 

2. general health care workers (53), dentaJ professionals (54), and pharmaceutical 
industry workers (55); 

3. anirnaJ handlers such as laboratory workers or veterinarians; and 
4. gardeners, florists, woodworkers, and agricultural workers. 

For food handlers, cooks, caterers, and bakers the foUowing foods have been reponed 
to produce allergic contact unicaria: apples, bean, beer, caraway seed, carrot, egg, endive, 
fish, garlic, kiwi fruit, lettuce, meat (beef, chicken, lamb, liver, pork, and turkey), milk, 
peach, potato, rice, shellfish, spices, and strawbeaies (35,37). Bakers can develop contact 
urticaria and other systemic symptoms after exposure to cereal flours, buckwheat flour, 
and additive flour enzymes such as alpha-amylase (from Aspergi/lus oryzae or Bacillus 
subtilis) (37,56,57). A unique food-related contact unicaria in non1raditional "food han­
dlers" has been described in hairdressers using egg shampoos (58). 

In health care, dental, and phannaceuticaJ environmencs, handling or producing a 
variety of medica1ions or chemical disinfectants can put workers at risk. Exposures that 
can cause allergic contact unicaria include aminotbiazole, bacit:racin, benzocaine gel, ceph­
alosporins, chJoramine (a sterilizer, disinfectant, and chemical reagent), chloramphenical, 
chlorhexidinc (an antiseptic), chlorocresol (a disinfectant), ethylene oxide, gentamicin, 
neomycin, ni1rogen mus1ard, penicillin, pentamidine isclhionate, phenolhiazines, rifamycin, 
and streptomycin (35,37,59). lo most circumstances skin patch or prick tests were used 
to confirm the diagnoses. Specific lgE has not been demonsuated for most of these ex-
~~. . 

The initial 1979 case report of natural rubber latex allergy occurred in a woman 
using gloves for hand protection during housework (60). The next reponed case occurred 
in a nurse using surgical gloves (61). Since then, natural rubber latex has been found to 
be an imponanc cause of allergic contact un.icaria, asthma, and anapbylaxis in health care 
professionals. The most frequently reponed manifestation is contact unicaria, followed by 
rhinoconjunctivitis (62). Atopic individuals and individuals wilh band ecz.ema seem to be 
at higher risk for natural rubber latex allergy. 

Allergic contact urticaria has been found 10 be caused by animal hair (rat and guinea 
pig exposure in laboratory workers), dander, insects (such as cockroaches and locusts), 
animal placenta, saliva, seminal fluid, and serum (35). Slaughterhouse workers can develop 
contact unicaria to animal blood (63). Contact urticaria can be seen in veterinarians after 
exposure to cow's hairs and placenta, horse dander, and pig's bristles (37). 

. Certain woods and plants can cause allergic contact unicaria. These include the larch, 
l1mba, obeche (African maple), and teak woods (35,64) and plants such as chrysanthemum, 
Ficus benjamina (weeping fig), lilies, Limonium tataricum, Phoenix canariensis (canary 
palm), Spathiphyllum wa/isii (spathe flower), tuJjps and fungi (shiita.ke mushrooms) (65-
71 ). High-risk occupations include agricultural workers, ca,pencers, florists, gardeners, and 
WOOdworkers. Caterpillar hair, insect stings, and moths can aJso cause an allergic cont.act 
Urticaria in outdoor workers (35). In one investigation, of 46 fann workers with allergic 
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symptoms, 17 bad an allergic contact urticaria and respiratory complains an~ 29 ~ad 
respiratory complaints resulting from contact with Tetranychus urticae (red spider nute) 
(72). Agricultural workers may also be exposed to fertilizers and pesticides, some of which 

can cause allergic contact urticaria. A variety of industrial chemicals can cause allergic contact urticaria, including: 
acrylic monomers (plastics), aliphatic polyamines (epoxy resins), alkyl-phenol novolac 
resin (found in carbonlcss copy paper), ammonia.. castor bean pomace (fertilizers), die­
thyltoluamide (DEET), fonnaldehyde (used in clothing, leather, fumigation, and resins), 
lindane (a parasiticide), paraphenylenediamine, phenylmercuric priopionate (an antibac­
terial fabric softener), plastic additives (such as butylhydroxytoluene and oleylamide), 
reactive dyes, sodium sulfide (used· in photographs, dyes, and tanning), sulfur dioxide, 
vinyl pyrilidine, xylene and other solvents (35,37). Allergic contact urticaria can occur 
with exposure to a variety of metal salts, including iridium, nickel, platinum, and rhodium 
(35,73). Also, silk, wool, and nylon, which may be found in work clothing, are rare causes 

of allergic contact urticaria (74). Some causes of allergic cqntact urticaria are well documented with in vivo and in 
vitro testing. An example of one of the more completely documented causes of occupa­
tional contact urticaria and asthma are the acid anhydrides, which include phthalic anhy­
dride (PA), tetrahydrochlorophthalic anhydride (TCPA), and trimellitic anhydride {TMA). 
The anhydrides are used as crosslinking agents or hardeners in epoxy resins, which are 
used in paints, plastics, and for encapsulation of electronic components. Imrnediate allergy 
has been verified by an open test with undiluted PA, a scratch chamber test using l % PA. 
prick tests, specific lgE determinations, RAST inhibition studies, and chamber provocation 
tests (75). Exposure to airborne acid anhydrides has been documented as causing sensi-

tization in some workers (76). 

AIRBORNE EXPOSURE URTICARIA 

Contact urticaria caused by airborne exposures is an unusual condition as most agents that 
can cause contact urticaria are not volatile and do not easily vaporize. But in some cases 
airborne aerosols, dusts, fumes, mists, or vapors have been shown to cause contact urticaria 
(77). Examples of agents that can cause airborne contact urticaria include acrylic acid, 
ammonia. fonnaldehyde, garlic, naphtha.. natural rubber latex (protein alone or protein­
comstareh powder combination), phthalic anhydrides, sodium benzoate, soybean, 1,1,l-

tricbloroethane, and xylene (15,50,76,78-81). 
Airborne dennatoses are usually caused by direct skin contact with a substance. ln 

some instances skin diseases may appear after inhalation of a substance (82). Inhaled 
agents, however, are considered r.i.re causes of urticaria. Case reports have described gen· 
eralized urticaria and metal fume fever-like symptoms in welders exposed to zinc oxide 
and polyurethane (83-84). Other occupational exposures that have been reported 10 induce 
inhalant urticaria include arninothiazide, ammonia, animal danders, castor bean dust and 
pomace, coffee bean dust, formaldehyde, lindane, mold spores, complex platinum salts, 
pollens, and sulfur dioxide (85-88). In many circumstances the exact etiology, route of 
exposure, and mechanism remain unproven (84). A precise distinction between an inhal­
ational exposure and an epidermal exposure to airborne aerosols, dusts. fumes, mists, or 

vapors.is seldom made in these reports. 
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PHYSICAL URTICARIAS 

Urticarias that result from non-chemical ex urticarias." Up to 17% of chronic . . posures are commonly classified as "physical 
These include mechani.cal urticariasurtJ( canedas rnb ay be attributable to physical causes (89). 

d 
. . caus y traum" press f . . 

an urucana resulting from local . .., ure, ncuon, and fibration) 
radiation) and water (90 91) Theexhpo~urale to ~hys1cal agents (such as cold, heat, and solar 

· • · P ys1c urucarias c al be . 
as immunological, nonimmunological d . an so . classified mechanistically 
for certain forms of the physical urti • ~ ~ncertam. An allerg.1c mechanism is supported 
the urticaria) response can be passiv:;~~f • :nnatog~~hism) by demonstration that 
KUstner reaction) (92). · err to a muve donor (i.e., the Prausnitz-

Causes of trauma-induced urticaria include mechanic . . 
glass fragments that puncture the skin (93) Pre . .al llTltants, for example fiber• 
of all urticarias, occurs as deep indurated. t ssure.urticana, compromising less than l % .... 
palms, that occur 3-12 hr afte; applicatio~ :te~ hives, usually o~ the bu~ocks, feet, or 
after manual labor walking climb· . p ss.ure. These lesions, which may occur 
48 hr • ' mg staus, and usmg band t l . 

and can be accompanied by fever ch·n d . 
00 

s, may persist for up to 
m~hanism seems most likely (94). Alth~u ~ s, an anhralgi~ <9?>· A nonimmunological 
This condition may be associated with ci!nir:~· .press~ ~c8?a can be very disabling. 
Dennatographism, the most common form of i~o~:thic u~c~a and dermatographism. 
population), results in a linear wheal and fl p y I ~ urucana (seen in 2-5% of the 
very rare vibratory urticaria may be acqu~e a; th7 .sate of firm stroking or friction. The 
and can occur after occupational expos ~~ w_nilial (~utosomal dominant inheritance) 
operation (95,96). ure to v1 rauon, as m metal grinding or jackhammer 

.Cold urticaria occurs as an acquired form . nh . 
associated with serum abnonnalities ( l b • .an I • ented form, and a secondary fonn 
and cold hemolysins) (97). Urticarial ~';~go ulinem1a, c~ld agglutinins, cryofibrinogens, 
contact or immersion and may be s.1oneds de~elop dunng rewanning after direct cold 

d 
assocrat with brooch fl . 

an syncope. A positive Prausnitz-KUstne . ospasm, ushmg, hypotension, 
which compromises 1-3"' of all . . r reaction shows that acquired cold urticaria 

-,o urucanas may be I E ed. ' 
occupational exposures causing cold urti ' . . g m ,ated (91 ,97). Examples of 
solutions, ~d cold environments (98-lOO;~a mclude contact sprays, cold lithography 

Loc~hzed heat urticaria is a very rare enti in w . . . . 
after local12ed heat cont"CL Toes I . ty hich pruntlc lessons occur quickly 
- .. e essons can be ass · d · 
ma! pain, headache, and dizziness Urt· . oc1ate with nausea, diarrhea, abdom-
logical (97). Cholinergic urticaria . h. i:ana caused .by heat is likely to be nonimmuno­
by a sensation of warmth follow;d ~ ,cth may compnse 5-7% of all urticarias, is marked 

~91). This condition, Which can be Icco:as;::;;rance of sm~l (1-3 mm) pruritic wheals 
mcreases in core body temperature and is i!d . d by systemic s~mptoms, d.evelops after 
report documented occupational e uc<:<1 by he~t, ex.erc1se, or emouon (97). One 
personnel (101). Cholinergic urti x~~ures ~ausmg cbolinergsc uticaria in U.S. Air Force 
stimulated peripheral nerves (102~an; is mediated.by .cholinergic substances liberated from 
to ~ distinguished from choliner~ic ~~%~=e~~se-1~du~~ anaphylactic syndrome needs 
~unng exercise (or strenuous work) followi tll m~ mdiv1dual.s develop symptoms only 
as not s:lated t.o core body temperature (9 ~~ e eaung of certain foods, and the condition 

Jar urticaria, seen in less than 1 % of . . 
to .a variety of wavelengths of light d persons with urucaria, occurs after exposure 
unscaria may be associated with oth an h occurs -~nly ~n exposed skin surfaces. Solar 

er p otosenssllve disorders such as systemic lupus 
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. . da (103) Solar urticaria can be associated with 

erythematosus and porphyna cutanea ~ . . . 
11. th ecbarusm 1s uncertain. 

systemic symptoms ~ ~e .' e m e disorder associated with water contact at any 
Aquagenic urucana is. a very. rar an s stemic symptoms. lt is typically marked by 

temperauue and is not associated w1~ y y 'd ce that a water-soluble epidermal an-
. . 1 h' There 1s some ev1 en gh th 

punctate, penfolbcu ar. ives. 'th water and activates mast cells, althou e 
tigen permeateS the skin af~er contact w1 
mechanism remains uncertain (91). 

DIAGNOSIS OF WORK-RELATE~ URTICARIA . 
. . . . urticaria may usually be established on the basis 

Although a reliable cbrucal diag~os1s of 'b . f causation to an occupational exposure 
of clinical examination alone, re~1ab~;.t~ u.u~'::erent to the investigation of urticaria in 
is generally difficult. In part, this di. cu tly ist,70°'· of cases of chronic urticaria (94). As 

be identified in at eas 7f) • • I the general. No cause can . . . cur within the working population. n . 
urticaria is common, cases w1l~ inevitably : and physicians will ultimately atuibute 
absence of an obvious explanauon, some .woth ers k-place While patient observation and 

. . t an exposure m e wor . f 
the cause of the urt1cana o edical investigation, the etiology of a case o 
insight may offer valuable cl~es to any : ti criteria can be established to support an 
urticaria may remain in quest10n unless o :JCC ve 

occupational relationship. . a review of the best-documented cases. of 
Although no general conse~sus ~et exi~t\ here (104) suggests that the following 

occupational urticaria cited in this review an e sew 

seven criteria are most usefu~: . . h be documented by medical examination. 
1. Toe clinical diagnosis of ~~ari.a :C w~:al-a circumscribed, pruritic, raised, 

Toe pathognomonic lesion of urticaria .1s of the su rficial dermis, without any changes 
pink to erythematous, effervesc~nt sw~llmg . s Toe w':eal usually lasts only a few hou~, 
(such as sc.aling) in the overlying ep1de7 . heals coupled with the relatively rapid 
rarely more than 24 hr. The appearance o ~ew w the ;tient's perception that the rash is 
disappearance of older wheals, may give nse t~ tar pcharacteristics of wheals caused by 

th ._ _ _. " There are no parncu h 
"movin~ around e uvuY· to be distinguished from urticaria due to ot er 
occupa11onal exposures that allow them 
causes (including idiopat~ic). fu ed 'th other acute erythematous cutaneous erup-

Urticaria may ~o~etlffies be con s d ; 1 dru s or viruses, erythema multifo~~· or 
dons such as morb1lhform rashes cause y .d· ~ are more persistent and ini.hv1dunl 

' d titi These latter con 1uons fi even acute contact erma s. . all help"ul or necessary to con rm 
24 hr A kin biopsy 1s not usu Y 1

' • 1 lesions last longer than . s . be ful to exclude these other dermatolog1ca 
a diagnosis of urticaria, ~ut '?ay some~1?1es us:ncertainty exists. Objective medical doc­
conditions (including. urt1~arial v3:5cuh.11~) ;.hen rted histories of hives can be unreliable. 
umentation is essenual s~ce pau~n~ sel reiof urticaria unless wheals can be observed. 
Similarly, pruritus alone is not o~Jec~1ve pr; lace to an agent that has already been d.oc-

2. Exposure has occurred m l e w.or bp d on published medical or toxicological 
· l of urticana ase . . umented as a potenlla. cause . . . • valuated. Upon careful scrutiny, ngorous or 

studies. Published. studies mu~t ~ C~lllCallr ~I dly supporting a causal relationship may 
convincing proof is often lac.kin~, skin tests a I eg:nd the etiological relationship to many 
not have adequate standard'.zauon ~r . c~nu:;h as formaldehyde, seems to be based upon 
purported causes of occupauonal urt1cana, s I hen working· do not occur when 
subjective historical data, such as " hives occur on y w , 

not wo(.king.' ' 

T 
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3. The temporal relationship between exposure and onset of symptoms should be 
consistent with the diagnosis of urticaria, an immediate hypersensitivity reaction. Under 
ordinarY circumstances, hives should develop at least within 30-60 min of exposure to 
the putative causal agent in the workplace. However, no general consensus yet exists 
concerning the time lag between initial exposure and first occurrence of urticaria; symp­
toms may not develop for weeks, months, or even years after first exposure or date of 
hire. 

4. Associated medical symptoms and the anatomical localization of urticaria must 
be consistent with the clinical route of exposure to the alleged causal agent. If the skin is 
the primarY route of exposure, the skin should urticate first and foremost on anatomical 
areas (e.g., the hands and arms) where the causal substance has directly contacted the 
skin. Although hives may remain localized to the primarY areas of direct contact (contact. 
urticaria), generalized urticaria may develop if sufficient percutaneous absorption occurs.· 
In the latter case, the appearance of hives elsewhere on the body surface should follow, 
not precede, the appearance of hives at the site of primarY skin contact. If the primary 
route of exposure is airborne, urticaria is often associated with additional medical symp­
toms consistent with rhinitis, conjunctivitis, or asthma. These symptoms should precede, 
rather than follow, the onset of hives. Medical documentation of these associated symptoms 
is valuable, since self-reported symptoms are unreliable and difficult to distinguish from 
minor irritation caused by noxious vapors. In rare instances of alleged contamination of 
food from workplace exposures, the gastrointestinal tract will be the primarY route of 
exposure. In this case, hives should be associated with nausea and abdominal cramping. 
Lip and oropharyngeal swelling may also occur as a result of direct contact with the 
mucous membranes of the mouth. 

5. Urticaria should occur only in the workplace and should complete.ly resolve on 
weekends, vacations, layoffs, or termination of employment. As urticaria is a common 
disorder in generc1l, care should be taken to distinguish urticaria that may be aggravated 
by nonspecific workplace conditions that elevate skin temperature (such as hot environ­
ments and heavy physical exercise) from hives caused by an exposure that occurs only at 
work. -

6. Nonoccupational causes of urticaria should be excluded. Unfortunately, since no 
specific cause is objectively documented in the majority of cases of chronic urticaria, a 
natural temptation exists to blame idiopathic cases on any temporal association, e.g. work­
place exposures, although the scientific proof is seldom more than "guilt by association." 

7. Medical testing should support a causal relationship between urticaria and a work­
place exposure. The following tests may be employed in the investigation of contact or 
systemic urticaria suspected to be caused by an occupational exposure. In all cases where 
skin tests are performed, the patient should be off conventional antihistamine therapy for 
at least 72 hr and long-acting antihistamine therapy for at least 2 weeks. If asthma or 
anaphylactic symptoms have been associated with urticaria, cardiopulmonary resuscitation 
equipment should be readily available. 

Open or closed patch test this is the primary test utilized for the diagnosis of contact 
unicaria and is the preferred test for the evaluation of systemic urticaria thought to be 
caused by skin exposure, as it most closely approximates the conditions under which 
exposure is actually occurring in the workplace. In the open patch test, the suspected 
et~ological agent is placed directly on the skin "as is" and the test site observed up to 60 
mms for erythema or a wheal-and-flare reaction. In the closed patch test, the suspected 
causal agent is placed on a standard comme.rcial patch test device (e.g., Finn Chamber on 
Scanpor Tape) and occluded against the skin for 15-30 min. The device is then removed 
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and lhe lest site observed for a reaction for an additional 30 min- (total of 60 min). The 
prefe.rred test site is the ventral foreann, upper outer arm. or upper back. In cases where 
occupational cutaneous exposure has been occwring on eczematous skin exclusively (e.g., 
natural rubber latex gloves over eczemematous hand dermatitis), these tests may be cau­
tiously repeated over lhe eczematous skin (e.g., cutting a finger off a latex glove and 
placing it over an affected finger). No standardization of test concentrations exists, and 
ideally lhe inte.rpretation of a test as "positive'' should be supported by at least 20 negative 
controls. In some instances, published case repons supported by negative controls may 
serve as "literature" controls. 

Wilh prick or scratch tests lhe skin is either pricked with a 26-gauge needle or blood 
lancet, or scratched (approximate 7-8;mm-length scratch) with a 20-gauge needle. lf the 
suspected causal agent is a liquid, a drop should be placed on the skin first and the skin 
prick.ed or scralChed through lhe liquid. If lhe suspected causal agent is a solid, lhe skin 
should be pricked or scratched first, and then lhe solid placed over it after first moistening 
it with water. A variation called the scratch-chamber test has been developed and is par­
ticularly useful for solids such as food substances. With this procedure, the test substance 
is placed into a standard patch test device (e.g., Finn Chamber on Scanpor Tape) and then 
taped 10 the skin over a 7-8-mm-length scratch and observed for response. These invasive 
tests may be necessary if the primary route of exposure is airborne, as mucous membranes 
are generally more permeable to absorption than lhe general skin surface and false-negative 
patch tests (open or closed) may occur as the result of inadequate percutaneous penetration 
of lhe test substance. Unfonunately, many industrial chemicals may be nonspecifically 
irritating to the skin when tested in this fashion. No prick or scratch test standardization 
exists for most industrial test substances in terms of vehicle or concentration, and the onus 
is on the investigator to test a sufficient number of control subjects, using positive hista­
mine and negative saline controls as well as the test substance(s), which may tum a clinical 
evaluation into a time-consuming research project. Ideally, controls should include other 
subjects with chronic urticaria unrelated to workplace chemical exposure. The mean wheal 
diameter (i.e., longest diameter + perpendicular diameter divided by 2) should be mea­
sured for any positive reaction. Kanerva et al. (!05) have recommended a test reaction 
grading system as follows: 1 + = reaction diameter less than 1/2 diameter of a histamine 
control, but at least 2 mm greater than the diameter of a saline control; 2+ = reaction 
diameter greater than 1/2 diameter but less than the fu)I diameter of a histamine control; 
3+ = reaction diameter greater than or equal to but le-ss than twice, a histamine control; 
4+ = reaction diameter equal lo or greater than twice a histamfoe control. A weak test 
reaction of 1 + intensity can be considered significant if other aspects of lhe evaluation 
overwhelmingly support this conclusion. 

lntrademUJI tests should not ordinarily be perfonned unless standardized materials 
already exist (e.g., wheat antigen for evaluation of baker's aslhma associated with. hives). 
The lack of standardization for the majority of workplace allergens makes this test almost 
impossible to interpret reliably. Furthermore, the majority of workplace chemicals are 
likely to be highly irritating 10 tissue when injected intradennally, even in diluted aqueous 
vehicles, and some may be corrosive. 

RAST materials are not commercially available for most workplace chemicals, with 
few exceptions (natural rubber latex protein, diisocyanates, acid anhydrides). Where avail­
able, lhe RAST can be an extremely helpful diagnostic aid, especially if generalized ur­
ticaria exists. However, the test may be negative unless there is a sufficient amount of 
circulating specific lgE antibody to the suspected allergen. The RAST is generally con-
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sidered quite_speci~c but not as sensitive as a properly performed and stand d" ed ki 
test for ~e d1agnos1s of immediate hypersensitivity. ar iz s n 

Misc_ellan~~us blood te~ts such as increased total serum lgE levels and ri her 
blood eosmoph1ha are someumes suggestive of a tru all · - pc p al 
cific for any causal agenr. e ergic reachon, but none are spe-

altkin biopsies are seldom helpful in establishing a diagnosis of urticaria wh· h . 
usu y made on clinical grounds alone, unless a diagnosis of unicarial v : . . ic is 
pected. A biopsy is never helpful for establishing a specific etiological ca::.uhtis is sus-

TREATMENT 

In all cases of occupational urticaria where a specific causal a ent can be . . 
treatment of obvious choice is avoidance of the offendin a e ~ idenhfied, the 
lergenic substance may simply be substituted and th -~ g dn In ksome cas~s, a nonal­
job ( b . . . , e .. uecte wor er kept m the same 

e.g., su stuuuon of nitrite gloves for natural rubber lat J i · 
to latex protein). In ~ther cases, the affected worker will he;; ~v:: ::m:::~~ allergic 

~~~\~: ~~rk. environment where. exposure has been occurring, even if it u::::a::~ 

not be mad! 1fg~~~\!i°:~:~~d :ed:~ ~:irn:ena~ations to l~av~ emplo~ment sh_ould 
includi?g tests that specifically identify 1:J: causa{ age:uate ObJechve medical findings, 

Smee the overwhelming ma· "t f f · · 
not be d . uon y o cases o urucana occurring among workers will 

ue to any occupational exposures, treatment may be instituted accord· 
same therapeutic principles to manage any other case of hro . . . . mg lo ~he 
antihistamines that block H ( . c .me Urticaria. First-generation 

. . . , receptors e.g., d1phenhydrarrune, hydroxyzine) should be 

;::~:~:;~~~:~·5 b(:tgthe: frequen~y cause sedation; this may present a safety issue for 
· ·• ~vy-equ1pment operators). When sedation occurs or resents 

~::r~;rne~o;cxe;;n:::s:)~::·~e::n;;;ei:.ra;~:n a:.b!~::!7: ~~!!zine, ast:mizole, 

suffic1en1_. they r.nay be combined with H1 blockers (e.g., cimetidine, ranitid7n:~:o~:.not 
or doxepm, a tncyclic antidepressant with potent H, and H blocki · · · ' Do .an~) 

~:r~~ei s~dati~g and s~ould be used cautiously, if at aJl, 2when s:fe,;c~:~?;;ms =~:\~ 
es~~i~ll ra th cort1co~te~o1d ther?PY ma~ be employed for severe cases of chronic urticaria 
measurC:. ose associated w1lh ang1oedema, which are unresponsive to the abov; 
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