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Abstract

Background:

Aeroallergens are airborne substances present in the environment with the potential to trigger an allergic
reaction in the respiratory tract, mucosae, or skin of susceptible individuals. The relevance of aeroallergens
in the pathogenesis of atopic dermatitis has been reported by many investigators. However, very few
studies have been conducted to investigate their role in the production of allergic contact dermatitis (ACD).

Aims:

To determine the prevalence of aeroallergen patch test positivity in patients of suspected ACD and to study
the clinical characteristics of patients testing positive with aeroallergens.

Materials and Methods:

Patients presenting to our department with suspected contact allergy and undergoing patch testing with
Indian Standard Series (ISS) between January 2010 and June 2011 were studied. After a detailed history
and clinical examination, patients were patch tested with ISS and aeroallergen series. Based on the history
and clinical suspicion, patients were additionally patch tested with 15% Parthenium. Prior tape stripping
was done in some patients.

Results:

Out of total 114 patients, 26 (22.8%) showed sensitivity to aeroallergen series. Partheniumwas the
commonest aeroallergen being positive in all 26 patients followed by Xanthium in two. None reacted to
other allergens. Although positivity was more in patients with prior tape stripping, the difference was not
statistically significant.

Conclusion:

Most common aeroallergen found to be positive in our study was Parthenium hysterophorus. In view of
low positivity to other allergens, routine aeroallergen patch testing in patients with suspected contact
dermatitis may not be necessary.
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What was known?

1. Aeroallergens are important in the etiopathogenesis of atopic dermatitis.
2. Parthenium, an aeroallergen, is one of the most common sensitizer in patients with allergic
contact dermatitis, especially airborne contact dermatitis.

Aeroallergens can be either outdoor or indoor allergens and have been implicated in allergic asthma,
rhinoconjunctivitis, and atopic dermatitis. Major outdoor allergens include those derived from the pollens
of trees, grasses, and weeds. Major indoor allergens are derived from dust mites, molds, cockroaches, cat,
dog, and other furry animal debris.

The relevance of aeroallergens in the pathogenesis of atopic dermatitis has been reported by many
investigators.[1,2,3] Atopic dermatitis is believed to exhibit a biphasic immune pattern wherein a Th2
profile predominates at onset and during acute exacerbations, whereas a Thl profile prevails during chronic
stages of the disease. The complex interplay of antigen presenting cells, particularly skin resident
Langerhans cells, various cytokines and skin homing T cells have lead few authors to suggest the
hypothesis that atopic dermatitis is a form of immunoglobulin E (IgE)-mediated allergic contact dermatitis
(ACD) to various aeroallergen. Earlier, aeroallergens were thought to induce only type 1 hypersensitivity
(TH-2 response) as demonstrated by the skin prick test, but recently many studies have focused on type 4
(TH-1) response of aeroallergens in atopic dermatitis by means of atopy patch testing.

However, very few studies have been conducted to investigate the role of aeroallergens in the production of
ACD. Lin and Wang[4] investigated the significance of contact allergens and aeroallergen sensitization in
suspected ACD, unclassified endogenous eczema, and nonatopic chronic urticaria and found high rate of
aeroallergen sensitization in above patients. An Indian study of 86 subacute and chronic dermatitis patients
done by Kapur et al.,[5] showed that among the 50 patients who tested positive for house dust mite (HDM),
19 (38%) had atopic dermatitis, while a large proportion, that is, 25 (50%) had clinically suspected ACD.

Moreover, in clinical practice we often encounter patients with air borne contact dermatitis (ABCD) or
disseminated dermatitis with negative or irrelevant positive patch test (PT) reactions when screening with a
standard series. Hence, this study was conducted to determine the prevalence of aeroallergen PT positivity
in patients of suspected contact dermatitis and to study the clinical characteristics of patients who tested
positive with aeroallergens.

In our “aeroallergen series” we chose aeroallergens implicated in atopic dermatitis (HDM, cat and dog
dander), common regional pollens (Parthenium hysterophorus, Xanthium strumarium, Cocos nucifera,
Mangifera indica) and other common occupational airborne allergens (wood dust, grain dust).

Materials and Methods

Patients (18 years and above) presenting to our department with suspected contact allergy who were patch
tested with Indian Standard Series (I1SS) between January 2010 and June 2011 were included in the study
[Figure 1a and b]. Patients with widespread dermatitis involving back, those on systemic steroids or
immunosuppressants in past 4 weeks or topical steroids in past 2 week, unwilling patients and pregnant
females were excluded. A written informed consent was obtained from all patients.

A detailed history taking and thorough clinical examination was done in each patient and the findings
entered in a proforma. Diagnosis with regard to the type of dermatitis was made on clinical grounds.

All patients were patch tested with ISS and aeroallergen series. A total of 54 patients were additionally
patch tested with 15% Parthenium based on the history and clinical suspicion. ISS containing 25 allergens
and 15% Parthenium were supplied by Systopic Pharmaceutical Lab, New Delhi, India.

For aeroallergen testing, prick test allergens supplied by Creative Drug Industries, Navi Mumbai, India
were used. These were in the form of aqueous solutions containing 50% glycerine as stabilizing factor and
preserved with 0.4% phenol, their strengths expressed in protein nitrogen units (PNU). The antigens were
loaded in aluminium PT chambers with filter paper, using the dropper provided by the manufacturer. A
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drop from the dropper measured approximately 1/16 mL.

Following aeroallergens were used:

Mite (D. farinae) — 1500 PNU/mL

Mite (D. pteronyssinus) — 1000 PNU/mL
Parthenium hysterophorus — 5000 PNU/mL
Xanthium strumarium— 5000 PNU/mL
Cocos nucifera — 5000 PNU/mL

Mangifera indica— 5000 PNU/mL

Saw dust (wood dust) — 5000 PNU/mL
Grain dust (rice) — 5000 PNU/mL

Dog dander — 5000 PNU/mL

Cat dander — 5000 PNU/mL
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Patches were applied on upper back of the patients and read at 48 and 72 h. Readings were interpreted
according to International Contact Dermatitis Research Group (ICDRG) grades.

To enhance allergen penetration, tape stripping was done prior to applying patch in last 35 patients. A 5 cm
wide cellophane tape was applied vertically onto the skin parallel to the spine and removed in one quick
movement at an angle of 45° in the direction of adherence. A total of 10 such stripping were done for each
patient.

The various parameters analyzed were age of patients, gender, duration of disease, clinical types of
dermatitis, extent of involvement, seasonal variation, family/personal history of atopy, positivity of
aeroallergens, and other allergens of ISS.

The result of patch testing was correlated with the history and clinical examination and probable relevance
established.

The study was approved by the Institutional Ethics Committee of our university.

Results

A total of 114 patients were recruited in the study, 80 males and 39 females. Their age ranged from 18
years to 74 years. Majority of the patients were agriculturists (28.95%) followed by housewives (21.05%).
The commonest clinical diagnosis was ACD (45.62%) followed by photodermatitis (15.72%) and ABCD
(10.53%).

Clinical characteristics of patients with aeroallergen positivity

Out of 114 patients, 26 (22.8%) showed sensitivity to aeroallergen series [Figures 2 and 3]. Of these, 21
were males and 5 females. The youngest patient was a 38 years old female and the eldest was a male of 74
years. Majority of patients were 50-70 years old. Parthenium was the commonest aeroallergen being
positive in all 26 patients followed by Xanthiumin two.

The most common occupation of patients with aeroallergen positivity was agriculture (84.61%). Half of the
patients had disease duration between 1 and 5 years. Most patients had aggravation of their dermatitis
during summer season (34.62%). A total of 20 out of 26 positive patients (76.92%) reported aggravation on
contact with Partheniumand 18 (69.23%) reported photosensitivity. Sweating was an aggravating factor in
six patients and plants in general, detergents, and food items in two each. There was no personal or family
history of atopy in most of these patients. Only 3 (11.54%) gave history of atopy. The clinical diagnosis
was ABCD in 11 (42.30%), photodermatitis in 9 (34.62%), and ACD in 6 (23.08%). Possible relevance was
established in 24 of the 26 patients by correlating with the history.

Results of ISS series

Of the total 114 patients, 57 (50%) showed sensitivity to one or more of the ISS allergens. The five most
common allergens were potassium dichromate (13.16%), fragrance mix (12.28%), nickel sulphate (9.65%),
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cobalt chloride (9.65%), and Balsam of Peru (7.89%).

Patch test results with 15% Parthenium

Out of 54 patients who were additionally patch tested with 15% Parthenium, 32 tested positive [Figure 4].
Twenty-six (81.25%) of these also showed positivity for Parthenium of aeroallergen series. Pearson’s
Chi-square test revealed no statistically significant difference between the results of 15% Parthenium and
Parthenium of aeroallergen series (P = 0.247).

Patch test versus strip patch test

Stripping before patch testing of aeroallergens was performed in a total of 35 patients [Figure 5]. Among
these, PT with 15% Partheniumwas positive in 11 patients, while Parthenium of aeroallergen series was
positive in 10 patients. Out of the 79 patients in whom prior stripping was not done, PT with 15%
Parthenium was positive in 21 patients, while Parthenium of aeroallergen series was positive in 16 patients.
Although the positivity for Parthenium of aeroallergen series had increased after stripping, this difference
between the above two groups was not statistically significant (P > 0.05). Two cases of irritant reaction to
multiple allergens occurred in strip patch test (SPT) group.

Discussion

In our study, out of 114 patients, 26 (22.8%) showed positive results to aeroallergen series. Parthenium
hysterophorus was the most common aeroallergen being positive in all 26 patients followed by Xanthium
strumarium, positive in two.

None of our patients reacted to HDM or cat and dog dander which are commonly found to be associated
with atopic dermatitis. Similar results were obtained by Whitmore et al.,[6] who patch tested 113 patients
of suspected ACD with six common aeroallergens in glycerine-dust, mold, cat epithelium, tree, grass, and
weed. Out of 113 patients, allergic reactions were seen to one aeroallergen in five patients (three with
atopic dermatitis and mucosal allergy, and two with no history of atopy). The authors suggested that
aeroallergen patch testing was of little use in the evaluation of patients referred for routine patch testing for
suspected “nonaeroallergen” ACD.

However, in the study by Kapur et al.,[5] one of the reasons for high positivity of dermatophagoides (DP)
mix among atopic and nonatopic patients could be the high concentration of DP mix (20% in petrolatum,
obtained from chemotechnique diagnostic, Sweden) used in their study. Jamora et al.,[7] demonstrated high
number of false-positive reactions to the 20% concentration of DP mix (chemotechnique) with 15 (83%)
out of 18 nonatopic, healthy control subjects yielding positive reactions. They found out that a 0.1%
dilution of 20% D. pteronyssinus/farinae mix antigen was useful in identifying mite-allergic individuals
with atopic dermatitis.

Thus, in case of HDM and cat/dog dander, the association of IgE-mediated sensitivity to the antigen along
with delayed hypersensitivity response to it, as occurs in atopic dermatitis, remains to be studied in ACD
patients.

Parthenium has been reported as the most common sensitizer in plant series and overall by many
investigators.[8,9] Traditionally Parthenium dermatitis is reported to occur more frequently in males. In our
study also, 22 (84.61%) of the above patients were agriculturists and 21 (80.76%) were males reflecting
greater exposure of men to airborne allergens in fields.

ABCD was the most common clinical pattern seen in 11 (42.30%) patients of the above group followed by
9 (34.62%) photodermatitis and 6 (23.08%) ACD (without any specific pattern). Eighteen (69.23%) of
these patients gave history of photoaggravation. Various patterns of Parthenium dermatitis have been
described in the literature,[10,11,12] a typically ABCD involving the eyelids and nasolabial folds,
photodermatitis, atopic dermatitis, seborrheic dermatitis, exfoliative dermatitis, and photosensitive
lichenoid dermatitis. Sharma et al.,[13] recently postulated that the differing patterns of Parthenium
dermatitis are a function of time; dermatitis always starts as the classical airborne pattern and gradually
changes to an actinic or mixed pattern. Bajaj et al.,[8] suggested that the clinical pattern of Parthenium
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dermatitis possibly depends on factors such as occupation, clothing pattern, underlying atopy, and route of
(re) exposure. It has been argued by Mahajan et al.,[14] that a generalized pattern of dermatitis in these
patients may be the result of systemic, possibly inhalational exposure resulting in a systemic contact
dermatitis.

Two of our patients showed sensitivity to Xanthiumalong with Parthenium. Cases where the patient
showed positive PTs with plants other than Parthenium hysterophorus have been recorded by several

in addition to Parthenium hysterophorus. Compositae plants are well-known for their ability for cross
reactions within the family. Common allergenic determinants like sesquiterpene lactones can cause patterns
of cross sensitivity between the four compositae plants Parthenium hysterophorus, Xanthium strumarium,
Helianthus annuus, and Chrysanthemum coronarium, as reported in Indian literature.[21] However,
Pasricha et al.,[22] reported two patients with classical ABCD who showed negative PTs with Parthenium
hysterophorus but strongly positive reactions with Xanthium strumarium. This highlights the importance of
patch testing patients of ABCD with clinically important plants other than Parthenium also.

Almost half of our 114 patients showed sensitivity to one or more of the ISS allergens. The five most
common allergens were potassium dichromate (13.16%), fragrance mix (12.28%), nickel sulphate (9.65%),
cobalt chloride (9.65%), and Balsam of Peru (7.89%). Males were most sensitive to potassium dichromate,
while females to nickel sulphate. Our above data on various allergens is comparable to that recently
reported by Bajaj et al.,[8] Handa and Jindal[9] and Narendra G.[23] In a previous study from our
department, done in 1994, the most common sensitizers were gentamycin (14.2%), potassium dichromate
(11.3%), and nickel sulphate (10.8%). Sensitivity to fragrance mix was demonstrated in 6.1% patients. This
moderate change in allergen sensitivity over the time may relate to the reduced use of over-the-counter
available corticosteroid-gentamycin preparations and increased use of cosmetics containing various
fragrances.

We did not find any statistically significant difference between the sensitivities of 15% and aeroallergen
Parthenium implying that Parthenium antigen of the aeroallergen (or prick test series) can be used as a PT
antigen. Owing to its lower concentration, irritant reactions sometimes associated with 15% Parthenium
can be avoided.

A noteworthy point was the strikingly low sensitivity to parthenolide antigen of ISS. Among the 32
Parthenium sensitive patients, only one (3.12%) tested positive for parthenolide. Parthenolide is a
sesquiterpene lactone found in several compositae plants like feverfew and chrysanthemum. Above figures
suggest that it does not indicate the sensitivity to Parthenium hysterophorus, the Parthenium species
commonly found in India, thus questioning the relevance of including it in the ISS.

The SPT, as suggested by Spier and Sixt in 1955,[24] is a modification of the conventional PT. It is
employed when substances with poor percutaneous penetration, for example, drugs, photopatch test
substances, and aeroallergens, need to be tested, with the intention of enhancing their penetration through
the stratum corneum. In a multicenter, prospective study involving 790 patients with suspected ACD,
Dickel et al.,[25] found that SPTs detected considerably more sensitization to nickel sulfate and potassium
dichromate compared to PTs. We performed prior tape stripping of the PT sites in 35 patients and compared
the positivity of 15% Parthenium and aeroallergen series Parthenium in the groups who underwent and
who did not underwent prior tape stripping. Although the sensitivity to aeroallergen increased after tape
stripping, the difference between the above two groups was not statistically significant (P > 0.05). These
findings suggest that prior tape stripping may enhance antigen penetration in patch testing; however, further
studies involving larger number of patients are needed to prove this.

In the light of low positivity to aeroallergens other than Partheniumin our study, we conclude that routine
aeroallergen patch testing in patients with suspected contact dermatitis may not be necessary.

What isnew?

1. Routine aeroallergen patch testing in patients with suspected contact dermatitis may not be
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necessary.
2. Parthenium antigen of the prick test series can be used as a PT antigen.
3. Parthenolide antigen may not be a good indicator of sensitivity to Parthenium hysterophorus.
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Figure 1

(a and b) Airborne contact dermatitis
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Figure 2

Positive patch test results
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Figure 3

Close up view showing 2+ reaction
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Figure 4

Positive reaction to 15% Parthenium and Parthenium of aeroallergen series
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Figure 5

Tape stripping prior to patch test
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