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Background: Tetranychus urticae is a phytophagous, macroscopic mite ubiquitous to warm 
climates, which causes occupational allergic symptoms in farm workers. 
Objective: This study was designed to investigate the cause and mechanisms of an otherwise 
"undetermined" recurrent and occupational dermatitis on the hands of  farrn workers and to 
obtain a better diagnostic profile of the urticaria that many farm workers who are allergic to 
T. urticae experience. 
Methods: Fifty-six farm workers with occupational cutaneous and~or respiratory symptoms 
and 10 healthy farm workers underwent in vivo and in vitro diagnostic trials by skin prick 
testing, serum-specific IgE determination, and three different types of epicutaneous tests. 
Results: Four of the 10 patients with recurrent dermatitis had a positive IgE reaction to T. 
urticae, and five of the 10 had a positive patch test response. The percentage of positive patch 
test responses between subjects with positive T. urticae IgE and thOse with negative T. urticae 
IgE was similar. The diagnostic trial allowed the diagnosis of immune-mediated contact 
delrnatitis in seven of the 10 patients with recurrent occupational dermatitis on the hands. 
The result of the epicutaneous open test on healthy skin with no history of eczema was 

positive in almost all patients with IgE to T. urticae and episodes of occupational urticaria. 
Conclusions: Urticaria fi'equently occurring in farm workers allergic to T. urticae is an 
allergic contact urticaria. T. urticae is also directly responsible for recurrent dermatitis, caused 
by a different immune-mediated mechanism, in farm workers. (J Allergy Clin Immunol 1996; 
98.'732-8.) 

Key words: Tetranychus urticae, contact ul-ticaria, allergic contact dermatitis, protein contact 
dermatitis, patch test, open test, allergy 

We recently described a seasonal occupational 
syndrome in 46 farm workers, which featured acute 
rhinitis coupled mostly with bronchial asthma, 
urticaria, or asthma and urticaria. Thirty-six pa- 
tients had an IgE-mediated allergy to proteins 
from Tetranychus urticae (TU), a 0.4 to 1.0 mm 
mite ubiquitous to warm climates, commonly 
known as "red spider. 'q The urticaria was present 
exclusively on the healthy and uncovered skin and 
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Abbreviations used 
ACD: Allergic contact dermatitis 

CU: Contact urticaria 
OCCS: Overlapping contact cutaneous syn- 

drome 
PCD: Protein contact dermatitis 
SPT: Skin prick test 
TU: Tetranychus urticae 

TUWBE: Tetranychus urticae whole body ex- 
tract 

resembled the clinical picture of contact urticaria 
( c u ) .  2 

In the realm of cutaneous contact pathologic 
conditions caused by foreign protein, CU, pro- 
tein contact dermatitis (PCD), 3, 4 and the classic 
allergic contact dermatitis (ACD) 5 have differ- 
ent, well-defined characteristics and disease 
mechanisms. Moreover,  contact dermatitis, char- 
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FIG, 1. TU-specific IgE serum levels (enzyme allergosorbent test) grouped by clinical history of 
TU sensitivity and results of SPTs with TU. Dashed lines represent standard deviation of the 
mean. EAST, Enzyme allergosorbent test. 

acterized by overlapping urticaria-like and ec- 
zematous symptoms and governed by a different 
disease mechanism in the same individual, could 
also be caused by cutaneous exposure to nor- 
mally inhaled allergens. 6'3 Finally, it is worth 
noting that similar reactions have also been 
repor ted  in o ther  patients with no history of skin 
disease. '4 

Over the last 18 months, we have observed 10 
farm workers with a recurrent seasonal and occu- 
pational dermatitis on the hands, the cause of 
which remained undetermined after standard 
patch tests (International Contact Dermatitis Re- 
search Group haptens), used in series with specific 
professional haptens (e.g., oil resins, pesticides), 
were performed. In the attempt to define the cause 
and mechanisms of this occupational dermatitis, 
we investigated the possible occurrence of TU- 
induced disease. 

Consequently, each subject underwent skin 
prick tests (SPTs), serum IgE determination, and 
three different types of epicutaneous tests with a 
TU whole body extract (TUWBE) prepared in our 
laboratory. '  The 46 farm workers examined in our 
first study were also included in the trial in order to 
define their urticaria more accurately. 

M E T H O D S  
Pat ients and control  subjects 

Ten farm workers (4 women; average age, 32.2 years) 
had a history of at least 2 years of recurrent dermatitis 
on the hands, characterized by alternate periods of 
partial or total remission during the winter and spring 
and a worsening in the summer and autumn. Most 
patients (7 of 10) complained of frequent wheals (urti- 
caria-like) and/or microvesciculated (acute eczematous) 
eruptions, with both local itching and flare, while work- 
ing in the open with uncovered hands. 

Six patients cited a family history of probable atopic 
disease, but only two had experienced rhinitis during 
childhood and gastrointestinal intolerance to eggs until 
the age of 6 years. 

Two groups of farm workers had been previously 
examined for job-related acute urticaria with rhinitis 
complaints. One group consisted of 17 subjects with 
urticaria and respiratory complaints who were allergic to 
TU, as determined by positive SPT and IgE results; the 
other group consisted of 29 subjects with respiratory 
complaints, most of whom were allergic to TU also 
determined by positive SPT and IgE results. 1 

Ten healthy farm workers, of the same age as the 
patients, served as control subjects. These subjects had 
no family history or other indication of atopic disease, 
but they all had job experience and exposure comparable 
to that of the patients. 
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TABLE I. TU epicutaneous test findings in healthy farm workers and in those with a job-related illness 

Urticaria-inducing Acute eczema-inducing Finn-chamber 
Type of job-related disease open test open test patch test 

and presence/absence of 
TU IgE Positive Negative Positive Negative Positive Negative 

Recurrent dermatitis (n = 10) 
T U I g E  + (n = 4) 3 
TU IgE- (n = 6) 2 

Urticaria and respiratory complaints (n = 17) 
TU IgE + (n = 17) 16 
TU IgE- (n = 0) 

Respiratory complaints (n = 29) 
TU IgE + (n = 19) 1 
TU IgE- (n = 10) 

Healthy farm workers (n = 10) 
T U I g E  + (n = 0) 
TU IgE- (n = 10) 

1 3 1 2 2 

4 - -  6 3 3 

1 ND 6 11 
- -  N D  - -  - -  

18 ND 6 13 
10 ND 1 9 

- -  N D  - -  - -  

1 0  ND - -  10 

Subjects were chosen on the basis of presence/absence of TU IgE. 
ND, Not done. 

TABLE II. TU patch test results in 56 
subjects with and without TU-specific IgE 

Patch test result Total IgE + subjects IgE- subjects 

Positive 18 14" 4* 
Negative 38 26 12 
Total 56 40 16 

*p = NS. 

Patients and healthy subjects volunteered for the 
study, which was approved by the Ethical Committee of 
Naples Second University Medical School. 

SPT and serum IgE assay 

Both the patients and the control subjects had an SPT 
with TUWBE and an assay for serum TU IgE as 
previously described. 1 The drop of TUWBE was re- 
moved immediately from the intact skin surrounding the 
skin puncture to prevent a possible spontaneous absorp- 
tion of the allergen. 

Epicutaneous  tests 

On each occasion an amount of lyophilized TUWBE, 
prepared in our laboratory, was dissolved in sufficient 
distilled water to obtain a final concentration of between 
5 and 6 mg/ml. The suspension was continuously shaken 
until all the epicutaneous tests were completed. Each 
test consisted of 0.15 ml of suspension absorbed by a 
filter paper disk. 

The epicutaneous tests performed are as follows. The 
Finn-chamber patch test 15, 16 was applied to the healthy 
skin on the back. It was removed 72 hours later and read 
within 1 to 2 hours to allow the dermatitis-eczema local 
reaction. 14 The urticaria-inducing open test with absorbed 

TABLE III. Urticaria-inducing open test 
results in 56 subjects with or wi thout 
TU-specific IgE 

Test result Total IgE + subjects IgE- subjects 

Positive 22 20* 2* 
Negative 34 20 14 
Total 56 40 16 

*p = 00.2 (TU IgE + > TU IgE-). 

paper disk was appiied to the healthy skin on the anterior 
forearm of subjects with no prior dermatitis in that area. It 
was removed after 20 minutes, and the urticaria-like skin 
reaction was read within 15 to 20 minutes. 2 The acute 
eczema-inducing open test with absorbed paper disk was 
only applied to the healthy skin on the hands of the 10 farm 
workers with occupational recurrent dermatitis and a his- 
tory of this symptom in that area. The disk was removed 
after 30 minutes, and the acute eczematous local reaction 
was read within 20 minutes?, 4 

Epicutaneous  tes t  results as a tool  to  def ine 
an opera t ive  w o r k i n g  d iagnosis  

Finn-chamberpatch test. When a positive response to 
the Finn-chamber patch test was observed in patients 
and there was no response in the control subjects, 16 we 
made a diagnosis of ACD induced by mites in patients 
with dermatitis and a diagnosis of delayed hypersensi- 
tivity to mites in patients with no history- of recurrent 
dermatitis.5~ 14, 17 

Urticaria-inducing open test. A positive response to the 
urticaria-inducing open test in patients with recurrent 
occupational dermatitis or urticaria was sufficient to 
establish a diagnosis of CU or allergic CU in the 
presence of IgE antibodies to mites5 
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FIG, 2. Onset of the skin response during the "urticaria-inducing" open test compared with 
removal of TUWBE-absorbed paper disk. 

Acute eczema-inducing open test. A positive response 
to the acute eczema-inducing open test with micro- 
vesciculated eruption and flare and the presence of 
concomitant TU IgE was sufficient to make the diagnosis 
of protein contact dermatitis 3, 4 in patients with job- 
related recurrent dermatitis. 

Associated positive responses to different epicutaneous 
tests. The results of different epicutaneous tests confirm 
the existence of combined immune-mediated mecha- 
nisms at the skin level. 6, 9 We would like to define this 
phenomenon as an immune-mediated, overlapping con- 
tact cutaneous syndrome (OCCS) in our patients with 
recurrent, overlapping urticaria-like and eczematous 
skin lesions. The same phenomenon, observed in sub- 
jects without related clinical cutaneous symptoms, 
showed a simple activation of different immunologic 
mechanisms but no skin disease. 

Associated negative responses for different epicutaneous 
tests. When all the epicutaneous test results were nega- 
tive ~6 in patients with job-related recurrent, dermatitis, 18 
a diagnosis of irritating contact dermatitis was made. ~9 

Statistics 
The differences in the results of each epicutaneous 

test among subjects with different TU-induced patho- 

logic conditions or between subjects with positive IgE 
antibodies to TU and those with negative IgE antibodies 
to TU were evaluated by the chi square test. Data are 
presented as means ± SD. Differences at a p value of 
less than 0.05 were considered significant. 

RESULTS 
SPT with TUWBE and IgE assay 

Four  of  the 10 patients with job-related derma-  
titis on the hands had positive IgE antibodies to 
TU. This never occurred  in the control  subjects. 
All the patients with positive SPT responses to T U  
had a TU-specific serum IgE concentra t ion at 2 
s tandard deviations above the mean  value of  con- 
trol subjects; no significant statistical differences in 
serum T U  IgE were found among  the patients who 
were not  reactive to SPTs with T U  and the control  
group (Fig. 1). 

Epicutaneous tests 

A summary  of  the results of  epicutaneous tests is 
shown in Table I. 
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TABLE IV. Skin prick test, epicutaneous test, and operative working diagnoses in 10 farm workers 
wi th job-related recurrent dermatit is on the hands 

Patient Urticaria-inducing Acute eczema-inducing Finn-chamber Operative working 
No. TU IgE open test open test patch test diagnoses 

1 + I, E, W I, E, MVE + OCCS 
(CU, PCD, ACD) 

2 + I, E, W I, E, MVE + OCCS 
(CU, PCD, ACD) 

3 + I, E, W - - CU 
4 + - I, E, MVE - PCD 
5 - I, E, W - + OCCS 

(CU, ACD) 
6 . . . .  ICD 
7 - - - + ACD 
8 . . . .  ICD 
9 . . . .  [CD 

10 - I, E, W - + OCCS 
(CU, ACD) 

/, Itching; E, erythema; W,, wheal; MVE, microvesciculated eruptions; ICD, irritating contact dermatitis. 

Finn-chamber patch test 

Results of the patch test with TU were positive 
in 18 of the 56 patients examined. There was no 
difference in percentage of response to the patch 
test between patients with positive IgE antibodies 
to TU and those with negative IgE antibodies to 
TU (Table II). Patch test results were negative in 
the control subjects. The patches, used with differ- 
ent concentrations of material, caused no direct 
irritation. The highest rate of positive patch test 
results was observed in patients with job-related 
dermatitis (50%), but a still relevant number of 
positive patch test results also occurred in subjects 
with both urticaria and allergic respiratory com- 
plaints (35.2%) and in subjects with only respira- 
tory complaints (24.1%). 

Urticaria-inducing open test 

Results of the urticaria-inducing open test were 
positive in 22 patients (39,3%) and negative in the 
control subjects. The percentage of positive test 
results was significantly higher in subjects with 
positive IgE antibodies to TU than in those with- 
out IgE antibodies to TU (Table III). Test results 
were positive, as expected, in almost all the sub- 
jects with positive IgE antibodies to TU and occu- 
pational urticaria (16 of 17), also in a significantly 
lower number of subjects with occupational der- 
matitis (p = 0.02), and finally, in one patient alone 
among those with only respiratory complaints. 

Except for the one patient with positive IgE 
antibodies to TU and occupational respiratory 
complaints, a positive urticaria inducing open test 

result always correlated with the clinical findings of 
urticaria (16 subjects) or job-related urticaria-like 
flaring of dermatitis on the hands (5 subjects). 

The patients who had a positive test result 
showed the onset of a skin response in a mean of 
7.6 _+ 3.5 minutes after removal of the TUWBE- 
absorbed paper disk. A point worth noting is that 
one patient with urticaria showed the onset of a 
skin response 2 minutes before the removal of 
TUWBE (Fig. 2). 

Acute eczema-inducing open test 

Results of the acute eczema-inducing open test 
were positive in three of the 10 patients with 
recurrent dermatitis; positivity was always coupled 
with TU IgE, and the clinical finding of dermatitis 
was coupled with seasonal job-related worsening, 
characterized by skin lesions resembling acute 
eczema. 

Operative working diagnosis 

With the test results for a diagnostic profile, the 
operative working diagnosis of immune-mediated 
OCCS caused by TU was confirmed in four of the 
10 patients with job-related recurrent dermatitis. 
In the same group TU-induced isolated CU, PCD, 
and ACD occurred in only three subjects; whereas 
the persistently negative epicutaneous test results 
allowed the diagnosis of irritating contact derma- 
titiS to be made in only three subjects (Table IV). 

The positive results from the urticaria-inducing 
open test confirmed the diagnosis of allergic CU in 
almost all subjects who were allergic to TU and 
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had job-related urticaria and respiratory com- 
plaints (16 of 17). One subject alone, among the 
patients with positive IgE antibodies to TU and 
job-related respiratory disease, exhibited a slow- 
forming itchy wheal, despite the absence of a 
clinical history of urticaria. Of 13 subjects who had 
no related dermatitis, whether allergic to TU or 
not, the seven subjects with only job-related respi- 
ratory complaints and the six subjects with job- 
related, urticaria-associated respiratory complaints 
showed mild eczematous cutaneous reactions to 
the Finn-chamber patch test as a simple expression 
of an activated mechanism of delayed hypersensi- 
tivity (type IV). 

DISCUSSION 

Contact urticaria occurs on healthy skin after 
contact with rapidly penetrating substances 2 and 
can be caused by IgE-mediated or non-immune- 
mediated mechanisms. In the case of allergic CU 
the reaction often extends beyond direct local 
contact and is associated with eczematous skin 
lesions in 50% of patients. This disease, when 
induced by a single mechanism as shown with the 
"urticaria-inducing" open test, is a well-defined 
syndrome.2, 6, 20 The data from this study are useful 
in demonstrating that the occupational urticaria 
recurring in subjects allergic to TU is an allergic 
CU and that TU-induced allergic respiratory 
symptoms are provoked by direct contact of the 
allergen with respiratory mucosa. Clinically, recur- 
rent CU may be the first sign in the future devel- 
opment of contact dermatitis, whether immune- 
mediated or not, in a locus minoris resistentiae, or 
vice versa. 

In the case of PCD it has been clearly shown that 
recurrent and immediate, acute eczematous cuta- 
neous reactions are implicated in persistent skin 
lesions of the hands, which occur in subjects with 
IgE antibodies to frequently handled food aller- 
gens, 3-4 and that the histologic pattern of these 
types of immediate dermatitis is similar to classic 
A C D ,  3-4 demonstrating an immediate and delayed 
contact dermatitis. 2° When PCD has a single dis- 
ease mechanism, shown by the concurrent positiv- 
ity of the specific IgE and of the relevant acute 
eczema-inducing open test result, it is also a well- 
defined syndrome. However, the chronic types of 
contact dermatitis with overlapping urticaria-like 
and eczematous clinical features, which have been 
described as being induced by the cutaneous con- 
tact of various agents and governed by different, 
disease-associated mechanisms, 6-9, 14 are undefined 
syndromes that can be defined as types of OCCS. 

In four of the seven patients with job-related 
recurrent dermatitis caused by TU through differ- 
ent immune mechanisms, the diagnosis of OCCS is 
justified by the contemporary effects of two or 
more immune pathologic mechanisms and by the 
concurrent urticaria-like and eczematous symp- 
toms, even if both the clinical and diagnostic 
overlaps may be induced exclusively by a TU 
IgE-mediated mechanism. In fact, the presence of 
IgE on the surface of Langerhans cells in the skin 
of patients with recurrent dermatitis is regarded as 
a fundamental link between exposure to an aeroal- 
lergen and the worsening of related eczematous 
lesions. 21-25 Although similar links are possible in 
most of our patients with TU IgE, we found no 
significant difference in the percentage of positive 
patch test results between patients with positive 
IgE antibodies to TU and those with negative IgE 
antibodies to TU with either recurrent dermatitis 
or with only respiratory complaints. An IgE-inde- 
pendent immunopathologic mechanism is proba- 
bly also involved in the patients with TU-induced 
allergic CU but no recurrent dermatitis, in whom 
we found a TU-induced delayed hypersensitivity 
but a lack of correlation between both the TU IgE 
and urticaria-inducing open test results and the 
patch test results. 

Finally, the delayed hypersensitivity to TU 
found in one of the 10 patients with only occupa- 
tional respiratory complaints was demonstrated to 
be IgE-independent because there was no detect- 
able TU IgE. 

We suggest that the extensive use of epicutane- 
ous tests coupled with an IgE assay would be useful 
when job-related allergens, such as TU, are impli- 
cated in a well-defined category of subjects with a 
high risk of sensitivity. Moreover, a correct inter- 
pretation of the follow-up of those intriguing sub- 
jects who have positive patch test results but no 
dermatitis could lead to a greater clinical under- 
standing, beyond the etiology, of cutaneous con- 
tact skin disease and its primary prevention. 

We thank Mr. Gaetano Esposito for his excellent 
technical assistance. 
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