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INTRODUCTION 

 

 Airborne contact dermatitis (ABCD) is a morphological diagnosis 

involving exposed parts of the body caused by substances which settle on the skin 

when released into air. 

 

 Contact dermatitis is one of the most common skin disorders all over the 

world which accounts for 4-7% of all dermatological consultations. 

 

 Prevalence of ABCD is difficult to estimate, as it is cumbersome to prove 

and less often mentioned in literature.
1 

 

 Epidemiologically ABCD is classified as occupational and non-

occupational ABCD. 

 

 Dooms-Goossens classified airborne dermatitis into five types namely, 

airborne allergic contact dermatitis, airborne irritant contact dermatitis, airborne 

phototoxic reactions, airborne photoallergic reactions and airborne contact 

urticaria.
2 

 

 Substances responsible for contact dermatitis are haptens which trigger 

type IV hypersensitivity reaction after single or multiple exposures. Allergic 

contact dermatitis (ACD) occurs due to breakdown of cutaneous immune 
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tolerance to haptens. Sensitization phase is the prime event which occurs before 

elicitation phase. 

 

 The gold standard method for identifying the causative allergen of ACD is 

patch testing. Patch testing can be done to find out the specific allergen in ABCD
1. 

 

 Through this study we are focussing on determining the incidence of 

airborne contact dermatitis and the causative allergen of ACD  by patch test and 

analyzing the morphological patterns of presentation of various allergens and its 

relevance.  

  



Review of Literature 
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REVIEW OF LITERATURE 

 
             Airborne contact dermatitis is an unique type of contact dermatitis that 

originate from sprays, dust, pollen or volatile chemicals by airborne fumes or 

particles even without directly handling the allergen.
3
  

 

             ABCD involves the exposed areas of face, upper eyelids , nasolabial fold, 

under the chin, ”Wilkinson‟s triangle” ,V-area of neck, chest, hands and forearms. 

Nonexposed skin can also be affected. Axilla and waist line can also be the target 

of the disease due to the deposition of allergens. This form of dermatitis can 

sometimes also be generalized.
4,5 

 

EPIDEMIOLOGY  

 Airborne contact dermatitis often pose diagnostic difficulty.
6  

The incidence 

of airborne dermatoses has increased considerably in recent years.
7 

 

 According to the previous reports
8,9

 ABCD in Indian patients was 

attributed exclusively to the pollens of the plants like Parthenium hysterophorus, 

Chrysanthemum coronarium, Helianthus annus (sunflower), Xanthium 

strumarium, and Dahlia pimrata. But this scenario is rapidly changing in urban 

and semiurban areas particularly in the developing countries.
10 

Cabanillas et al., 

reported 3% prevalence of ACD to plant antigens.
11  

A significantly lower 

incidence and severity of sesquiterpene lactone (SQL) sensitivity in East Asian 
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population (1.4%) compared to European population (0.9–5.9%) was reported by 

many authors.
12-14 

 

 Mak et al., postulated that consumption of chrysanthemum during 

childhood in East Asia result in induction of oral tolerance.
15

Among the patients 

with sesquiterpene lactone sensitivity, one third acquire it occupationally. In 

India, parthenium dermatitis, caused by Parthenium hysterophorus of Compositae 

family, subfamily Asteroidae (tribe heliantheae) is an important cause of ABCD
16

. 

Parthenium hysterophorus was accidentally introduced into India in a wheat 

shipment which is a wind pollinated plant  producing an enormous quantity of 

pollen (up to 624 million per plant)  carried as clusters of 600–800 grains. 

 

 Lonkar and Jog first reported the epidemic of parthenium dermatitis in 

agriculturists and field workers at Pune, Maharashtra, in 1968.
17 

 At present 

parthenium dermatitis is the commonest cause of plant dermatitis in India 

acccounting for 40% of patients attending contact dermatitis clinics. It shows 

summer exacerbation in farmers.
18 

 

 Most common presentations were classic ABCD pattern (46%), mixed 

pattern (30%), erythroderma (14%) and chronic actinic dermatitis (CAD) (10%).  

In a study from Delhi, patch testing was done in 75 patients with clinically 

suspected contact dermatitis with the Indian Standard Series and indigenous 

antigens. 19
 Most common contact allergen was parthenium (20%) then potassium 

dichromate (16%) followed by xanthium (13.3%), nickel sulfate (12%), 
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chrysanthemum (8%), mercaptobenzothiazole (6.7%)  and garlic (6.7%). Organic 

compounds used or generated anthropogenically  in the cities nowadays  in large 

quantities can be the source of contact allergens.
20 

 

CAUSES OF AIRBORNE CONTACT DERMATITIS 

           Common allergens include cement, acids and alkalis, metals and powders 

of metallic salts, glass fibers, sewage sludge, ammonia,  industrial solvents, 

vegetable and wood allergens, pollen, plastics, rubbers and glues, insecticides, 

pesticides, animal feed additives.  

 

           Based on their physical properties they can be classified as volatile 

airborne contactants such as acids, alkalis, ammonia and pesticides; droplets from 

insecticides, perfumes and hair sprays; powders including aluminum, anhydrous 

calcium silicate, and metallic oxides; and particles like wool, tree sawing particles 

and plastics.  

 

           Parthenium hysterophorus is also known as “bitter weed”, “fever few” or 

“Escobar amarga”.  

 

 It is thought to have originated from natural hybridization between 

Parthenium bipinnatifidum and P.confertum
(22) 

.In India, it is known as Congress 

weed or Congress grass that refers to the US congress, who allocated the shipment 

for Pune in India from USA.
(23) 
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Fig 1: Parthenium hysterophorus 

 

 

     Fig 2 : Chrysanthemum coronarium             Fig 3:  Helianthus annuus 
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Fig 4: Xanthium strumarium 

 

              Important allergens in P. hysterophorus causing allergic contact 

dermatitis are SQLs 
(24)

, that consist of a lactone ring combined with a 

sesquiterpene which are lipophilic and present mainly in the oleoresin fraction of 

the plant. It is also present in the flower and pollen, but highest concentrations of 

SQLs are in the small glandular hairs (trichomes) on the undersurface of the 

leaves and stem. Parthenin, the major allergen belongs to the pseudoguinolide 

class of SQLs . It has an alpha methylene group exocyclic to gamma lactone, 

which is essential for  induction of allergy.
25

 Even the ash of the plant can lead to 

sensitivity. 
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The other allergens with similar group are  

1. Hymenin  

2. Ambrosin 

3. Coronopilin 

4. Tetraneurin A.  

 

            The other components namely, thiopenes, monoterpenes and acetylenes, 

are also known to cause phytophotodermatitis.  

 

            SQLs are also found in other genera, namely, liverwort (Frullania), tulip 

tree (Liriodendron, Magnoliacea) and sweetbay (Lauraceae, Laurusnobilis). Cross 

reaction can occur among these genera. 

 

 Cement can produce ABCD due to presence of sensitizers like potassium 

dichromate
(26-29)  

and cobalt, when deposited over skin creases and flexures. The 

sensitizing potential of trivalent chromium is high as they form complexes with 

protein in the upper layers of skin, but their penetration is poor. In contrast the 

hexavalent chromium can penetrate the skin easily and reduces into most potent 

trivalent form. This can be prevented by adding ferrous sulphate to cement to 

transform hexavalent to trivalent chromates
(30) 

 

           In construction workers the mean duration of occupational contact 

dermatitis was 14 years. They had acute, subacute, chronic lichenified dermatitis 

and ulcerative hand dermatitis occasionally with remission of the disease during 
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off days. Common clinical patterns in cement workers in order of frequency 

include acral dermatitis, hand dermatitis, ABCD pattern, acrofacial dermatitis, 

mixed pattern and feet dermatitis. Chrome ulcers/ulcerative dermatitits was 

observed in 32% patients and hyperkeratotic irritant contact dermatitis was noted 

in 20% patients. Acral /hand dermatitis and ABCD were frequent due to mixing or 

handling concrete and also from airborne dissemination of allergens. Potassium 

dichromate and cobalt chloride are the common reported allergens. 

 

 Interestingly sensitivity to other allergens like mercaptomix, 

mercaptobenzothiazole, fragrance mix, thiuram mix, nickel sulphate and PPD is  

also noted in construction workers. This could be due to exposure to common 

work materials like rubber/leather gloves and boots, epoxy resins, glues, tools, 

metal cleansers, varnish and acrylates in their occupation. 

 

 Usage of substances like topical medications, perfumes, cosmetics and 

pharmaceutical agents can cause sensitivity to neomycin, wood alcohol, 

benzocaine, paraben, balsum of Peru and fragrance mix. This leads to non 

occupational contact dermatitis 

 

 Fragrance  allergy has increased in recent times due to usage of perfume, 

deodorants, room freshners by semi-urban and urban people. 

 

 Increased household decoration, newer occupations and new hobbies lead 

to increased incidence of allergy to epoxy resins and colophony 
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 Increased self-image, beauty consciousness and the desire to appear young 

lead to more number of ABCD to hairdye components, mainly para-

phenylenediamine. Barbers are more prone to both irritant and allergic contact 

dermatitis in their occupation. 

 

 Insecticides, household sprays and animal hairs can induce eyelid 

dermatitis. 

 

 The common allergens and irritants producing airborne dermatitis like 

picture are listed in Table 1.
(7,31-42) 
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Table 1: Common and newer allergens causing airborne contact dermatitis 

(modified from Santos et al.
21 

 and Huygens et al.
7 

Plants, natural 

resins and wood 

allergens 

Plastics 

rubber an d 

glues 

Metals 
Industrials and 

pharmaceuticals 

Pesticides and 

animal feed 

additives 

Parthenium 

hysterophorus 

Cedar pollen
(31)

 

Citrus fruits 

Compositae 

(Asteraceae) 

Cinnamon
(32) 

Chrysanthemum 

Eucalyptus 

pulverulenta
(33)

 

Essential oils 

Garlic 

Helianthus annuus 

(sunflower) 

Latex
(34) 

Pinus roxburgii
(35) 

Soybean 

Acrylates 

Benzoyl 

peroxide
(36) 

Epoxy resin 

Formaldehyde 

Isocyanates 

Rubber 

additives
(37)

 

Arsenic 

salts 

Chromate 

Cobalt 

Mercury 

Nickel 

Silver 

 

Azathioprine 

Azithromycin 

Albendazole 

Budesonide 

Cefazolin 

Famotidine 

Glutaraldehyde 

Isoflurane 

Lansoprazole 

Methotrexate 

Methyl chloroisothia-

zolinone
(38,39) 

Pantoprazole
(40) 

Paraphenylenediamine 

Paracetomol 

PABA 

Potassium 

metabisulfide
(41) 

Rhodium solutions
(42) 

Carbamates 

(fungicides) 

Cobalt (animal 

feed additive) 

Dyrene 

Ethoxyquin 

(antioxidant in 

animal feed) 

Oxytetracycline 

hydrochloride 

(animal feed 

antibiotic) 

Organophosphorus 

pesticides 

Pig‟s feed 

Penicillin (animal 

feed antibiotic) 

Pyrethrum 

Spiramycin 

(animal feed 

antibiotic) 
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PATHOGENESIS OF AIRBORNE CONTACT DERMATITIS 

IRRITANT CONTACT DERMATITIS 

 Irritant is a substance that can cause direct damage to the skin leading to 

loss of protective layer of the epidermis. There is no prior sensitization or 

immunological reactions in case of irritant contact dermatitis. Severity of ICD  

depends on the vehicle, type of exposure and the individual‟s susceptibility.  

 

 ICD is confined to the area of contact with the irritant in contrast to allergic 

contact dermatitis, where it is generalized. Thin and macerated skin is more prone 

to irritant contact dermatitis than thick and dry skin. Cumulative irritant contact 

dermatitis is common in the hands and feet of cement workers and  other persons 

who are exposed to irritants frequently. 

 

 In acute irritant contact dermatitis, there is inflammatory reaction involving  

mediators like IL-1, IL-2, IL-6, IL-8, TNF-α, INF-γ and granulocyte monocyte-

colony stimulating factor. 

 

ALLERGIC CONTACT DERMATITIS 

 Allergic contact dermatitis occurs in a previously sensitized individual and 

is a delayed type of hypersensitivity reaction. Contact allergens are usually of 

smaller size (<500 D), capable of penetrating deep through the skin and gets 

conjugated with autologous proteins followed by sensitization. 
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ACD consists of two distinct phases:  

1. Induction or sensitization phase  

2. Elicitation phase.  

 

INDUCTION PHASE  

 An allergen (hapten) penetrates the epidermal layer, picked up and 

processed by an antigen presenting cell. Most allergens in ACD requires minimal 

processing as they are of low molecular weight. Langerhans cells, dermal 

dendrocytes and macrophages are the antigen presenting cells. The processed 

antigen is presented to T lymphocytes in the lymph nodes which gets 

differentiated into memory and effector T lymphocytes. These are released into 

the blood stream. When the same individual is exposed to the same antigen, he 

develops elicitation phase.  

 

ELICITATION PHASE 

 The resultant inflammatory reaction develops clinically in 24-48 hrs. 

Activated keratinocytes present antigen to the specific memory T cells in the 

epidermis to elicit a rapid inflammatory response. Once acquired, sensitivity 

persists. Activated keratinocytes secrete IL-1 and express HLA DR on their 

surface and augments the function of  Langerhans cells. 

 

 Unless there is repeated exposure, the degree of contact sensitivity may 

decline over a period. If there occurs high level of initial sensitivity, it can be 

demonstrated throughout life. 
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CLINICAL PRESENTATION 

Dooms-Goosens classified ABCD  into five types as follows: 

1. Airborne irritant contact dermatitis 

2. Airborne allergic contact dermatitis 

3. Airborne phototoxic reactions 

4. Airborne photoallergic reactions  

5. Airborne contact urticaria.  

 

 Rarely  ABCD may present as acne like, lichenoid eruptions, fixed drug 

eruptions, telangiectasias, paresthesias, erythema multiforme like,  purpura, 

pellagra like dermatitis,  exfoliative dermatitis and lymphomatoid contact 

dermatitis. 

 

 In the classical allergic type of ABCD, exposed areas of the face, neck, V 

area of chest, hands and forearms, both eyelids, “Wilkinson‟s triangle” -

retroauricular fold,  nasolabial fold and submandibular region are involved. The 

involvement of sun protected areas like upper eyelid, retroauricular region, 

submental region differentiates it from photo-related dermatitis. 

 

 In most cases of ABCD, lesions usually start in the upper eyelids due to the 

deposition of allergens in skin folds. Initially there is summer exacerbation, onces 

it becomes chronic, persistent pruritic lichenified dermatitis develops throughout 

the year.  
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 Occupational allergic march:  Initial occurrence of dermatitis over 

occupationally exposed areas ie. Initial involvement of  hands in mason then 

gradually spreading to involve other body areas. 

 

 Parthenium dermatitis commonly  present as classical ABCD,  chronic 

actinic dermatitis(CAD) like, mixed pattern of both, exfoliative dermatitis, hand 

and feet dermatitis and in few cases it may present as photosensitive lichenoid 

eruption, prurigo nodularis like, perianal dermatitis, seborrheic  pattern and lichen 

nitidus like lesions. 

 

 Classical pattern of ABCD:  In sensitized individuals it appears within 24-

72 hours of exposure in summer as eczematous reaction that gradually subsides in 

winter. Mild cases present as itching and erythema. Moderate cases show 

erythema, edema, papulovesicles with itching and burning. Severe cases present 

with extensive vesiculation and edema with exudation. Repeated exposures lead 

to persistent dermatitis. It leads to chronic course. 

 

 Chronic actinic dermatitis pattern: Present as papules and nodues over sun 

exposed sites  relatively sparing the sun protected areas 

 

 Mixed pattern shows involvement of both sun exposed (CAD) and sun 

protected areas  
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 Exfoliative dermatitis involes more than 90% of body surface involvement 

in the form of  itching, scaling, erythema , induration with flexural lichenification 

Scoring system to assess the severity of ABCD was put forward by Verma et al. 

 

Table 2: Clinical severity score to assess severity of ABCD. Adopted from 

Verma et al
(2)
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EVALUATION: 

Biochemistry  

 Complete blood count 

 Blood sugar estimation 

 Liver function tests 

 Renal function tests 

 Serum lipid profile  

 Serum IgE levels 

 Patch test and prick test can be done 

 

PATCH TEST: 

 Father of patch test, Joseph Jadassohn introduced patch test  in 1896. It is 

the in vivo visualization of elicitation phase of type IV hyprsensitivity reaction in 

the miniature form. According to Colman, „greatest abuse of patch test is failure 

to use the test‟. 

 

For irritant contact dermatitis 

       In patients with chronic irritant dermatitis, patch testing can be done with 

antigens according to their history and  relevant to their occupation. In 

construction workers with chronic ulcerative dermatitis/chrome ulcers, testing can 

be done with potassium dichromate, cobalt chloride, nickel, mercapto mix and 

mercaptobenzothiazole as these are antigens relevant to their work. 
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For allergic contact dermatitis: 

 Disruption of epidermal barrier integrity is the first step  following contact 

with an allergen 
(43). 

Therefore, occurrence of ACD is increased in elderly and 

atopic individuals.  

 

            Patch test is the gold standard diagnostic method for allergic contact 

dermatitis. The immune basis of patch test is type IV hypersensitivity 

reaction
(44,45).

 It is based on the principle that the primed antigen specific  

T lymphocytes formed in sensitization phase will be there throughout the body. 

Hence allergens applied to normal looking skin like upper back (site usually 

preferred) will reproduce immune response. 

 

 The aim of patch test is to elicit an immune response in an already 

sensitized individual by applying defined concentration of suspected allergen and 

evaluating the degree of response. A positive reaction to patch test confirms that 

the person has allergic contact dermatitis. 

 

 Preferred site is upper back because, both allergic and irritant reactions are 

most easily provoked in this site, it is also spacious and least disturbed. Lower 

back, upper arm, forearms and thighs are the other sites considered for patch test.   
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 The amount of allergen used depends upon the concentration of allergen in 

the vehicle and the amount we apply to the skin. The allergens to be tested are 

placed on Finn chambers and fixed onto the back such that chambers are in close 

contact with the skin (to ensure occlusion). The fixing tapes should be non-

occlusive, non-allergenic and non-irritant.  

 

 Test sites are marked with skin markers so that the position of allergens 

can be distinguished once the pressure effects have subsided. To avoid dislodging 

of the patch, patients are instructed to avoid exercise, bath and other vigorous 

activity for the duration of tests. Care should be taken not to do patch test in 

patients with active eczema as it decrease the threshold of activity and produce 

nonspecific reactions. In the presence of eczema procedure should be done once 

they are cleared  from the disease for at least a fortnight.  

 

INDICATIONS OF PATCH TEST: 

 

1. Eczematous disorders where contact allergy is suspected or is to be 

excluded. 

2. Eczematous disorders failing to respond to treatment as expected 

3. Chronic hand and foot eczema 

4. Persistent or intermittent eczema of the face, eyelids, ears and perineum. 

5. Stasis eczema 
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 Patch test is used to investigate drug reactions like drug rash, eosinophilia 

and systemic symptoms (DRESS), maculopapular rash and fixed drug eruption 

(FDE) 
(46).

 

 

Before application, patient should be informed as follows:  

1. The test objectives  

2. Avoid wetting of the test site  

3. Avoiding activities that cause excessive sweating  

4. Local symptoms like itching  

5. Patients should be instructed not to be exposed to sun or other sources of 

UV light. 

 

 If the patients are on immunosuppressants or steroids, that should be 

stopped before patch testing as they may affect the positive response of the test. 

However, prednisolone dose up to 15 mg is acceptable while doing a patch test. 

The use of antihistamines is not a contraindication for patch testing. Patch testing 

is generally not done in pregnancy, though there are lack of evidence for adverse 

effects. It can be done in young children and even infants but with lesser number 

of suspected allergens due to insufficient space. 
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Battery or series and types of chambers: 

 Indian battery series 1 and 2  (ISB 1 & 2) were used for patch testing in our 

centre. 

 

 The allergens used in the series are prepared with better penetration and 

without local irritant side effects. Each allergen is prepared in a suitable vehicle 

and the most commonly used is petrolatum. This allows good occlusion, has low 

cost and keeps the allergens stable. Other vehicles that could be used are water, 

solvents (acetone, ethanol, methylethylacetone) and hydrophilic gel. When the 

allergens are in liquid form filter papers are used to avoid spillage. 

 

PATCH TEST CHAMBERS: 

Finn chambers: 

 The Finn chambers are available commercially as strips consisting of five 

or 10 discs which are made of aluminium incorporated with an acrylic 

hypoallergenic adhesive. The AL system consisting of filter paper discs mounted 

on an aluminized paper is not of use nowadays. Square and oval plastic chambers 

namely Van der Bend chambers and Epicheck respectively are also available. 

Curatest F is a water-resistant test available nowadays. TRUE is a ready to use kit 

based on the dispersion of allergens in a hydrophilic polymer. Chambers are 

prepared to avoid sensitization to their own material. 
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 Durat et al study shows substances with same chemical structure cross 

react and should not be tested next to each other 
(47). 

 

 In the battery series, substances are kept in an order according to their 

chemical structures to avoid cross reactivity and co sensitization 
(48).

 After 

application, adhesive tapes can be used to prevent detachment due to increased 

sweating and false negative results
(49).

 

 

 The results must be differentiated from irritant reactions which has no 

diagnostic value) as they may look identical. Certain clues like absence of 

infiltration and itching, deep redness, sharp demarcation confined only to the 

allergen site all point towards irritant reaction. The results are read on day 2 (48 

hours) and day 4 (96 hours). Reading is done one hour after removal of the patch 

(for pressure effects of the strips to settle down). Rarely, some patients may 

develop a late reaction 1-3 weeks after the application of patch test e.g. in case of 

neomycin and corticosteroids. If late reactions occur patch test must be repeated 

after 4 weeks as it would be difficult to decide the exact allergen producing the 

late reaction. 
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ANTIGENS USED IN INDIAN BATTERY SERIES   (ISB): 

1. Vaseline 100% 

2. Wood alcohol  (lanolin 30%) 

3. Balsam of Peru 10% 

4. Formaldehyde 2% 

5. Mercaptobenzothiazole 1% 

6. Potassium bichromate 0.1% 

7. Nickel sulphate 5% 

8. Cobalt sulphate 5% 

9. Colophony 10% 

10. Epoxy resin 1% 

11. Paraben mix 9% 

12. Para-phenylenediamine 1% 

13. Parthenium 15% 

14. Neomycin sulphate 20% 

15. Benzocaine 5% 

16. Chlorocresol 1% 

17. Fragrance mix 8% 

18. Thiuram mix 1% 

19. Nitrofurazone 1% 

20. Black rubber mix  0.60% 
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Table 3 : Source of the common allergens

Allergen Source 

Parthenium Parthenium hysterophorus plant 

Potassium bichromate 
Leather, cement, matches, bleaches, fur industry, rubber 

glass 

Formaldehyde 

Shampoos, deodorants, nail polish, soaps, wart 

remedies, fungicides, insecticides, tanning white leather, 

textile finish, gums, adhesives , rubber 

Mercaptobenzothiazole Rubber, fungicides, soluble cutting oils, antifreeze mix 

Nickel sulphate 
Earrrigs, bangles, pins, buttons, coin, hooks, zip, 

stethoscope, door handles, insecticides, fungicides 

Cobalt sulphate Cement, clay tattoos , hematinics, adhesives, hairdyes 

Colophony Adhesive tape, paint, polish, glossy paper , ink 

Epoxy resin Adhesives, electric insulations 

Paraben mix Food,cosmetics, pharmaceuticals 

Para-

phenylenediamine 
Hair dye,printing, photography 

Balsum of Peru 
Cosmetics , topical medications, cement, perfumes, 

painting 

Neomycin sulphate Medications, cosmetics, soaps 

Benzocaine Topical anaesthetic 

Chlorocresol Topical medications , ceams, shampoos, cosmetics 
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Fragrance mix 
Deodorants, Perfumes, insect attractants, soft drinks, 

tooth paste 

Thiuram mix Rubber, soaps, disinfectants 

Nitrofurazone Mouth wash anti-bacterial agent 

Black rubber mix Rubber 

Wood alcohol 
Cosmetics, different type of alcohol, topical 

medicaments 

 

READINGS AND INTERPRETATION: 

ICDRG 1970 ( International contact dermatitis research group scoring system ) 

-           Negative  

?+           doubtful  Faint erythema only 

+           Weak positive  Palpable erythema, infiltration, possibly papules 

++           Strong positive Erythema, infiltration, papules, vesicles 

+++         Extremely positive Intense erythema, infiltration and coalescing  

     vesicles 

NT   Not tested  

IR           Irritant reaction 
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FALSE POSITIVE REACTIONS: 

 

• Excessive concentration of allergen 

• Contaminants 

• Irritant vehicle 

• Recent dermatitis at patch test site 

• Presence of dermatitis at distant sites 

• Adhesive tape reactions 

• Artefacts 

• Angry back reaction- recent dermatitis at the test area or even other areas 

lowers the threshold for irritant reactions and causes nonspecific irritant 

reactions. Also called excited skin syndrome.  

 

FALSE NEGATIVE RESULTS: 

 False negative results may occur, and so negative result does not 

completely exclude the possibility of CD. Only statistically relevant substances 

are included in standard series, but the possibility of a rare or new sensitizing 

agent cannot be excluded 
(50) (51).

 Some causes of false negative results are: 
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 Insufficient concentration of allergen 

 Improper adhesion of patch 

 Readings done too early 

 Pretreatment at the patch test site with topical steroids 

 UV exposure of patch test site and if the patient is on immunosuppressants 

 

 

COMPLICATIONS OF PATCH TEST: 

 

 Pruritus 

 Folliculitis 

 Flare of dermatitis 

 Irritant reactions due to inappropriately diluted allergen 

 Sensitization 

 Hyper or hypo pigmentation 

 Scarring and anaphylaxis 
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OPEN TEST: 

 Open test is to test the allergic reactions to certain products like hairdye 48 

hours prior to its application. A small amount of hairdye is placed behind the ears 

of the person and checked for any redness. Limitations include missing of patients 

who develop reactions after 48 hours and people with weak positive reaction. 

 

SEMI-OPEN TEST: 

 This method is designed to evaluate certain substances with irritating 

properties like cosmetics, detergents, shampoos, dyes, glues and pharmaceuticals. 

A small amount of the substance to be tested is applied over an area of 2x2cms. 

Once it is dried completely, test site is covered with adhesive tape for a period of 

2 days and read after 48 and 96 hours. 

 

REPEATED OPEN APPLICATION TEST (ROAT): 

 Hannuksela and Sato first described ROAT in 1986. It is used to refine the 

positive or negative and doubtful responses, obtained from the closed test
(52). 

Suspected  products like cosmetics or drugs are applied twice a day for a period of 

7 days to sites like anterior part of arm, antecubital fossa or scapular region. 

Sensitivity to the substance is indicated by positive response in 2-4 days. 

 

TRUE TEST:  

 Thin-layer Rapid Use Epicutaneous Patch test is used to detect allergic 

contact dermatitis. 
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Fig 5 : TRUE test kit with 36 antigens 
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PHOTO PATCH TEST: 

 This method is used to diagnose photodermatitis in which ultraviolet rays 

(UV) act as an adjuvant, which is also called photoallergic CD. Here, the allergens 

are applied to the back of the patient, removed after 48 hours. Only one side is 

covered with an opaque material and the uncovered site  is exposed to UV 

radiation. Recommended dose of radiation is 5 to 15 J/cm2. Reading to be taken 

48 hours post irradiation. 

 

 

PATCH TESTS IN SPECIAL SITUATIONS: 

Patch tests in patients under  immunosuppressive/immunomodulatory drugs: 

 The frequency of positivity  of drug reactions ranges from 7.5 to 54%, 

according to different studies, based on selection of patients, type of rash and the 

offending drug  
(53). 

Rosmarinet al.in 2008 described allergic contact dermatitis in 

hands of patients using TNFα inhibitors. The authors found positive results to 

various substances by patch testing those patients 
(54).

 Wee et al. done patch test in 

38 patients taking different immunosuppressive drugs. Among them, 16 (44%) 

tested positive with intensity varying between (+) and (+ + +) 
(55).
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Patch tests in children: 

 Commonly  affected areas are extremities and the most frequent allergens 

are metals, footwear, cosmetics and topical medication. Placement of multiple 

allergens on  the child's back is limited by its size. The use of chambers designed 

at present is well established in children 
(56). 

 

 Most of the positive reactions (62%) obtained in young children of 12-18 

months of age were not reproduced when retested (3 and 6 years old). This 

suggests the potential irritant capacity of these allergens in young children 
(57). 

 

COMPOUND ALLERGY: 

 Compound allergy refers to the occurrence of positive results in patch test 

when done with a finished product but when tested with individual ingredients, it 

becomes negative. Thus the finished product and its constituents should be patch 

tested if there is a strong suspicion. 

 

QUENCHING: 

 This phenomenon is investigated frequently in fragrance material aldehyde.  

Combination of the chemicals leads to a quenching effect, as there is potentiation 

of allergic and irritant responses. One of the compounds with anti-inflammatory 

properties like triclosan having quenching effect on nickel ACD. 
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MULTIPLE PATCH TEST REACTIONS: 

 This is quite common due to non- specific hyperreactivity, multiple 

primary hypersensitivities and cross-reactions (true and false). Cross reaction is a 

phenomenon where sensitization to a primary compound (primary  allergen) is 

extended to other one or more compounds (secondary allergen) as a result of their 

structural similarity. 

 

PRICK TEST 

 With standard antigens 

 Can be done with fresh food stuffs 

 Can be done with parthenium leaf solution 

 

Procedure  

          Pricks done by standard method with histamine as positive control and 

saline as negative control. Maximum diameter of the wheal will be measured in 

millimeter. 

 

 

Fig 6 : Skin prick and intradermal test 
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Fig 7: Prick test 

 

RADIOALLERGOSORBENT TEST (RAST) 

 RAST can be carried out for allergen specific antibodies like parthenium 

specific antibodies, but less sensitive than prick test. 

 

IN VITRO TEST: 

 Lymphocyte activation test (LAT) was described by Kneiling et al. Titrated 

amount of PPD with IL-2 supplementation is cultured with freshly isolated 

peripheral blood mononuclear cells. Proliferation of the cells determined by a 

minimum of three and a half-fold raise in the uptake of [3H]-thymidine added to it 

confirms that the individual is sensitive to PPD. 

 

COMPLICATIONS: 

 Secondary bacterial infections 

 Sensitization involving areas other than test site 
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DISEASE COURSE AND PROGNOSIS 

         ABCD being a multifactorial disease has a relapsing and remitting course. 

Recognition and treatment at the earliest prevent the progression of the disease to 

severe dermatitis. Prognosis of the disease can be improved detection and 

avoidance of the responsible allergens and irritants.. 

 

MANAGEMENT: 

 Counsel the patient about the nature of the disease 

 Sunprotection- regular use of broadspectrum sunscreen for exposed areas , 

broad brimmed hat, tightly woven synthetic full sleeve dresses 

 Frequent application of emollients, barrier creams 

 Avoid exposure to the particular antigen to which the patient is sensitized 

 Removal of the source of allergen from house and surrounding 

environment like deweeding 

 Drying of washed clothes indoor 

 Avoidance of exogenous allergens like hairdye 

 In case of occupational exposure, usage of protective equipments like 

gloves, goggles and boots 

 Frequent washing of areas exposed to allergens with soap and water  

 Advised to bath after coming from work and wearing fresh clothes 

 In acute stage, saline compresses help in anti-pruritic action, reducing 

oozing and removal of crust 
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 Potassium permanganate soaks in severe infected lesions 

 Systemic antibiotics will be needed if secondary bacterial infection occurs 

 Avoidance of over the counter topical preparations as they may contain 

irritants like alcohol and propylene glycol 

 Avoidance of any irritants in the form of native medications  

 Usage of topical steroids provides symptomatic relief. Mild potent steroids 

for face and flexures, Super potent steroids for other areas  

 Systemic anti -histamines to alleviate itching 

 Short course of systemic steroids (0.5-1mg/kg/day) can be used for severe 

cases to bring the disease under control 

 For resistant cases steroid sparing drugs like  

1. Azathioprine  1-2mg/kg/day with or without 300mg monthly bolus can 

be given after checking TPMT (Thiopurine methyl transferase) levels, 

continued upto 6-12 months after clearance of the disease. It blocks 

DNA replication by incorporating 6-thioguanine and inhibits 

lymphocytic proliferation. It decreases the number and antigen 

presenting capacity of Langerhans cells. Limitation is the late onset of 

action, as it takes 4-6 weeks to act. Side effects are gastrointestinal 

intolerance, bone marrow suppression and hepatic dysfunction. 

2. Methotrexate-weekly therapy (15mg/week)  
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 In case of occupational exposure, wearing of protective garments like 

sleeved clothes, protective gloves and boots. For resistant cases change of  

job/ quitting is advised 

 For ABCD due to cement, a special type of cement namely Portland blast 

furnace slag cement (PBFSC) of low hexavalent chromate content can be 

used to reduce cement sensitivity. Addition of ferrous sulphate to cement 

transforms hexavalent chromate into trivalent chromate, thereby reducing 

the incidence of sensitization. 

 For widespread parthenium dermatitis in addition to azathioprine and 

methotrexate following drugs can be added 

1. Cyclosporine (4-5mg/kg/day) : Immunosuppressant with anti-

inflammatory activity with quicker onset of action. Blood 

pressure and renal function should be closely monitored. 

2. Pentoxyphylline 

3. Chloroquine 

4. PUVA/UVB 

5. Oral hyposensitization: Introduction of parthenium leaves into 

the body to deplete the memory T cells. There is chance of 

exacerbation of disease in 30% cases. Side effects include 

abdominal pain, heart burn and cheilitis. 

6. Immunotherapy with recombinant protein 
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Combination or sequential therapy  

Cyclosporine + Azathioprine   x   4-6 weeks followed by  

Daily azathioprine                    x    6 weeks  followed by  

Weekly azathioprine as maintenance for 2-5 years to prevent relapse.          

 

  



Aims & Objectives 
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AIMS & OBJECTIVES 

 

 STUDY OBJECTIVES: 

1. To study the epidemiological pattern of airborne contact dermatitis. 

2. To study the various clinical presentations of  airborne contact dermatitis. 

3. To study the influence of various risk factors affecting the disease. 

4. To study the various allergens causing airborne contact dermatitis. 

 

  



Materials & Methods 
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MATERIALS & METHODS 

 

STUDY DESIGN 

 PROSPECTIVE STUDY 

 

STUDY CENTRE 

 Department of occupational and contact dermatitis 

 Madras medical college / Rajiv Gandhi government general hospital 

 Chennai-3 

 

DURATION OF THE STUDY 

            One year 

 

STUDY PERIOD 

 January 2018  to December 2018 

 

ELIGIBILITY 

INCLUSION CRITERIA 

1. Patients attending or referred to occupational and contact dermatoses OPD 

with a clinical suspicion of airborne contact dermatitis. 

2. All patients with more than 18 years of age. 
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EXCLUSION CRITERIA  

1. Patients less than 18 years of age. 

2. Pregnant women 

3. Patients with active dermatitis 

4. Those patients on steroid treatment > 15mgs  

 

 

METHODOLOGY  

 This study was carried out as a clinical, epidemiologic and etiological 

survey of airborne contact dermatitis from January 2018- December 2018  

 

The sampling procedure is summarized as follows. 

I. All patients attending occupational and contact dermatitis outpatient 

department having signs and symptoms of airborne contact dermatitis 

between the study period are selected for the study as per the criteria 

mentioned above and enrolled in the study. 

II. The sample size for the study is 50 

III. All the subjects were interviewed in person.  
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IV. Detailed case history of each patient with reference to  

a. Age 

b. Sex 

c. Duration and course of the disease 

d. Occupation ( farmer, construction worker, domestic worker or house 

wife) 

e. Type of work 

f. Address 

g. Educational Status 

h. Duration of illness/aggravating factors 

i. Allergy to metals 

j. Exposure to parthenium plant 

k. Past history  

l. Treatment History 

 

V. One of the senior and experienced professors helped to exclude conditions 

like psoriasis, lichen planus and dermatophytosis clinically.  

VI. Symptomatology assessment  

Symptoms like itching, watery discharge, burning sensation and signs, sites 

of involvement, morphology of lesions like erythema, scaling, crusting, 

papules, plaques, hyperpigmentation, lichenification hyperkeratotic, 

depigmented lesions and history of other skin diseases are noted. 

The presence of associated skin findings of atopy was noted. 
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Fig 8: Picture showing erythema, scaling and lichenification in a case of ABCD 

with classical involvement of upper eyelid and face 

 

 

Fig  9: Classical involvement of face and neck 
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Fig 10:  Involvement of nape of neck 

 

VII. Risk factor assessment 

VIII. History of endogenous factors like atopy is noted. 

IX. History of exogenous factors like occupation and  hair dye application are 

noted. 

X. PATCH TEST 

 Patch test was done for all patients with kit containing Indian standard 

battery series which is approved by contact and occupational dermatosis forum of 

India and has twenty allergens. 
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Fig 11 : Indian standard battery series showing twenty allergens 

 

 Patient„s upper back/thigh (if upper back has active dermatitis) was chosen 

for application of patch test 

 Before patch testing once again it was confirmed whether the patient is on 

systemic steroids or other immunosuppressants 

 The patch made of non-allergenic, non-irritant, non-occlusive tape and 

aluminum chambers named as Finn chamber 
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Fig  12: Adhesives strip with Finnchamber 
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 About 5 mm of solid antigen and in case of liquid antigen around 15 

microliter or 0.1 ml was placed in the discs 

 The kit is available as two strips with each strip containing two columns, 

for five antigens 

 These two strips with the allergens were stuck to the patient‟s upper back 

 

 

Fig 13: Patch test strips applied to the back of a patient with markings 
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Fig 14 : Patch test strips applied in the thigh 

 

 The antigens are numbered over  the adhesive plaster with an indelible ink 

 The corners of the patch were also marked on all the four sites which 

would give us an idea whether the patch was displaced or not  

 The patients were advised not to take shower for the duration of test, and 

avoid activities like exercise which would induce sweating and dislodge 

the patches 

 The patients were advised not to expose the patches to sun or other sources 

of UV light 

 The patients were asked to come after 48 hours for reading 
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 The patches were removed and patient is made to wait for next one hour 

for the erythema and edema developed due to pressure of the strips to 

subside 

 After removal of the patches, allergens are numbered over the body as their 

positions cannot be distinguished once the pressure effects have subsided 

 The readings are done and interpreted according to International contact 

dermatitis research group scoring system which is as follows. 

 

- Negative 

?+ Doubtful, Faint erythema only 

+ 

Weak positive reaction 

Palpable erythema, infiltration and papules 

++ 

Strong positive reaction 

Erythema, infiltration, papules and vesicles 

+++ 

Extreme positive reaction. Intense erythema, infiltration and 

coalescing vesicles 

IR Irritant reaction 

NT Not tested 
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Fig 15: Doubtful, faint erythema 

 

 

Fig 16: Palpable erythema, infiltration and papues 
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Fig 17 : Strong positive reaction with erythema, infiltration, papules and vesicles 

 

 

Fig 18: Picture showing extreme positive reaction with intense erythema, 

infiltration and coalescing vesicles 
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 True allergic reactions were distinguished from irritant reaction by 

presence of itching and infiltration, extension beyond the margins 

 The patch test readings are noted and the person is advised to avoid the 

particular allergen 

 Patients were advised skin care and importance of regular application of 

emollient 

 Patients were advised protection measures like wearing gloves according to 

the occupation.  

 Patients were given appropriate treatment according to disease severity  

 Ethical committee approval was obtained from the institute ethics 

committee 

 

STATISTICAL ANALYSIS 

  The  collected data were entered for analysis in Microsoft Excel. The data 

was transported to Statistical Package for Social Sciences software (SPSS) 

Version 16. Mean standard deviations and range were employed to describe 

continuous variables and for dichotomous variables frequency distributions were 

obtained.  



Observations & Results 
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OBSERVATION AND RESULTS 

Table 4: Age distribution of the study subjects 

 N Minimum Maximum Mean Std. Deviation 

Age 50 26 70 53.02 11.376 

Valid N 

(listwise) 
50     

 

Mean (± S.D) Age:   53.02 ± 11.37years 

Minimum: 26 years  Maximum: 70 years 

 

Fig 19:  Agewise distribution of the study patients 

 

 About 30% of the affected patients were in 60-69 years age group, 26% in 

both 40-49 years and 50-59 years age group and 6% were above 70 years of age. 
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Increased prevalence in the 60-69 years could be due to cumulative years of 

exposure. 

 

 

In our study 86% were males and 14% were females 

 

Fig  20: Gender distribution of the study subjects (n=50) 

 

 

   The prevalence of the disease is more in the males  86%  in our study.  

Attributable to increased occupational exposure in males. 

14% 

86% 

GENDER 

FEMALE

MALE

Table 5: Gender distribution of the study subjects (n=50) 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

 

Female 7 14.0 14.0 14.0 

Male 43 86.0 86.0 100.0 

Total 50 100.0 100.0  
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Table 6:       Based on the locality of the patients (n=50) 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

 

Urban 22 44.0 44.0 44.0 

Rural 28 56.0 56.0 100.0 

Total 50 100.0 100.0  

 

In our study 56% of cases were residing in rural area and 44% from urban area 

 

Fig 21:  Based on the locality of the patients (n=50) 

 

 

 

Prevalence of ABCD is slightly more in rural population in our study 
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Fig 22:  Distribution of ABCD according to occupation 

 

 

 

 In our study 38% cases were farmers and 22% cases were cement workers ( 

10% mason and 12% unskilled construction site workers). In our study ABCD is 

more among farmers due to increased occupational exposure to environmental 

allergens. 
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Fig 23:  In our study only 18% cases had history suggestive of atopy 

 

 

no 
82% 

yes 
18% 

history of ATOPy  

Table 7: History suggestive of atopy in the study population 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid 

No 41 82.0 82.0 82.0 

Yes 9 18.0 18.0 100.0 

Total 50 100.0 100.0  
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Table 8:  Number of cases with parthenium exposure 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid 

No 18 36.0 36.0 36.0 

Yes 32 64.0 64.0 100.0 

Total 50 100.0 100.0  

 

 In our study 64% cases had parthenium plant exposure in their immediate 

environment 

 

Fig 24: Distribution of cases with parthenium exposure 
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Fig 25: Aggravating facors of ABCD in our study 

 

 

 Aggravation of symptoms to parthenium exposure was found in 30% 

(n=15), sunlight 26% (n=13), hairdye and garden 6% each  (n=3). 
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Table 9:  BASED ON AREA OF INVOLVEMENT 

AREA INVOLVED FREQUENCY (n) Percentage 

Face and neck 50 100% 

Trunk 25 50% 

Upper limb 23 46% 

Lower limb 15 30% 

Genitalia (penile involvement) 1 2% 

 

 Almost 100% had face and neck involvement, trunk involvement  in 50%, 

upperlimb 46%, lowerlimb 30% and genital involvement 2%. 

 

Fig 26: Duration of disease 
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 About 52% of the patients  had  ABCD for around 1-3 years. Duration of 

the disease ranged from 1 month to 14 years. 

 

Table 10 : MORPHOLOGY OF SKIN LESIONS 

  Frequency Percentage 

Acute Oozing 2 4 

Subacute 
Erythema, scales, papules , 

plaques 
27 54 

Chronic 

lichenification, 

hyperpigmentation, 

depigmentation 

21 42 

 

Around 54% of ABCD cases presented with  erythema, scales, papules and 

plaques 
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Fig 27: Patch test results 

 

 

Positivity to one or more allergens was found in 94% of ABCD cases in 

our study 

 

Fig 28:  Distribution of patch test results 
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 In our study positivity to one allergen was found in 82% cases. Most 

common allergen found was parthenium 38% followed by potassium bichromate 

12%  Polysensitivity was found in 12% cases. 
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Fig 29:  Gender based distribution of antigen sensitivity 

 

 

 

 Most common sensitizer in male is parthenium 36% followed by potassium 

bichromate 12%. 4% females had polysensitivity 
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Table 11: POLYSENSITIVITY OF ALLERGENS AMONG POSITIVE 

PATCH TEST RESULTS 

NUMBER OF ALLERGENS Frequency 

2 1 

3 2 

4 2 

6 1 

 

Positivity to 2 allergens was seen in 1 case, 3 & 4 allergens in 2 cases and 6 

allergens in a case 

 

Table 12: FREQUENCY OF PARTHENIUM SENSITIVITY 

Allergens Number of patients Frequency 

Parthenium 19 38 

Parthenium + balsum of 

peru 
2 4 

Parthenium + fragrance 

mix + PPD 
2 4 
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Table 13: FREQUENCY OF NICKEL POSITIVITY 

 

Allergens 
Number of 

patients 

Nickel 3 

Nickel + Cobalt 2 

Nickel + fragrance mix 2 

 

  



Clinical Images 

  



Image 1 & 2:  Classical face and neck involvement with scaling, 

lichenification 

  

 

 

Image 3:Involvement of Wilkinson’s 

triangle 

Image 4 : Nape of neck 

  

 

 



Image 5& 6:  Sides of neck 

Erythematous and   lichenoid papules 

  

 

Image 7:Involvement of upper eyelid Image 8: Acute presentation with 

oozing 

  

 

  



 

Image  9: Invovlement of hands Image 10: Trunk involvement 

 
 

 

Image 11 :Depigmentated macules 

and patches 

Image 12:Involvemebt of popliteal 

fossa 

  

 

 



 

Image 13: Application of patch test strips to the back 

with markings 

 

 

Image 14 : Polysensitivity in a female atopic individual 

  



 

Image 15: Nickel sulphate 2+, Colophony 2+, fragrance mix 1+ 

 

 

 

 

Image 16 : Parthenium 3+; erythema induration, coalescing vesicles 

 

 

 



 

 

Image 17 :Patch test  result grade 1+ to Nickel and Cobalt 

 

 

 



Discussion 
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DISCUSSION 

 

SEX: 

 A total of 50 patients were included in our study of which 43 were male 

(86%) and 7 were females (14%). Our study shows an increased incidence in 

males when compared to females. This observation is very similar to the study 

conducted by Sharma et al in Delhi 
(59)

 and Ghosh et al
(10) 

.This  variation in sex 

prevalence may be due confounding factors like occupation. A particular sex is 

not a risk factor for ABCD but increased prevalence may reflect increased 

exposure to allergens. In our study 56% cases were from rural area and remaining 

44% from urban area. 

 

AGE: 

 About 30% of the affected patients were in  the age group 60-69 years and 

26% in the age group of 40-49 years and 50-59 years. The mean age of ABCD on 

our study was 53 years with a SD of 11.37.   ABCD has been found to be common 

in the age group of 60-69 years. Our study population age varies from 26 to 70 

years. Ghosh et al studied 68 patients age ranging from 10 to 67 years.
(10) 

 

  



67 
 
 

 

 

DURATION: 

          The duration of the disease was from 1 month to 14 years. Most of the 

patients had the disease (52%) for 1 to 3 years. This is comparable to the 

observation of average duration as 3.5 years made by Vikas Sharma et al.
(60) 

 

 OCCUPATION: 

           In our study 38% (n=19)  of the patients were farmers followed by cement 

workers 22% namely construction site workers 12%  (n=6) and mason 10% (n=5). 

This is because of the increased occupational exposure of allergens  in agricultural 

workers and construction workers. Similar observations have been found in study 

conducted by Singhal et al in Delhi
(19)   

and Vikas Sharma et al in Himachal 

Pradesh.
  (60)    

 

MORPHOLOGY: 

           All of the patients n=50 (100%) have face and neck involvement, n=25 

(50%) have involvement of trunk, n=23 (46%) have involvement of their upper 

limb inclusive of cubital fossa, n=15 (30%) have popliteal fossa and legs 

involved. Genital involvement, lesions over penis seen in 2% (n=1). Face 

involvement includes upperlids, Wilkinson‟s triangle and submental region.   
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             In our study most of the patients 54%, presented with erythema, scaling, 

papules and plaques in classical ABCD pattern. Around 42% cases presented with 

lichenification and depigmentation as chronic dermatitis.  

 

             Airborne allergic contact dermatitis was observed as the most common 

presentation of ABCD in our study.  

 

PATCH TEST RESULTS: 

 Patch test to one or more allergens was positive in 47 patients (94%) . The 

most common allergens which were positive in our study were parthenium (38%), 

potassium bichromate (12%), PPD (8%) followed by nickel, cobalt and black 

rubber mix  each  (6%), colophony (4%) and formaldehyde (2%). In male patients 

commonest sensitizer was parthenium. Female patients showed polysensitivity. 

 

ACD to Parthenium 

 Parthenium hysterophorus is ubiquitous in nature. ACD to parthenium was 

observed in 19 cases (38%) in our study. Our observation was comparable with 

Singhal et al (20%)
19. 
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ACD to potassium bichromate 

 In our study sensitivity to potassium bichromate  was noted in 12% (6 

cases out of 50) cases. Those six people were male and cement workers. Similar 

observations were made by Singhal et al (16%)
(19)

 and Ghosh et al (39.7)
(10)

.  

 

 Higher incidence of  sensitivity to potassium bichromate could be due to 

increased civilization and urbanization leading to employment of both unskilled 

and skilled workers in the construction industry. The skin barrier effect is 

compromised by the alkalinity and irritant effect of potassium bichromate in 

cement facilitating the penetration of the allergen thus culminating in ACD.           

Sadagopan et al 
(61) 

studied 358 cases of contact dermatitis and observed  out of 57 

construction workers, 39 were positive for Potassium dichromate followed by 

Nickel and Cobalt. 

 

ACD to Paraphenylene Diamine 

  In our study sensitivity to PPD was noted in 8% of cases due to usage of 

hairdye because of increased concern for youthful appearance. Patients had 

exposure to hairdye, both barbers and hairdye users. Penchalaiah et al.
(62)

 studied 

436 suspected cosmetic dermatitis cases and  observed 1.8% showed positivity to 

1% PPD. 
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ACD TO NICKEL SULPHATE 

 In our study nickel sensitivity was noted in 6%. Similar observation was 

made by Singhal et al 12%
(19)

 . Nickel sulphate being a component of door knobs, 

clips, watches, steel objects which we commonly come across and allergen was 

released by detergents. 

 

ACD TO COBALT  

 Cobalt sensitivity was observed in 6%. Cobalt being present in cement has 

been a potent sensitizer in wet cement work. Vikas Sharma et al. observed cobalt 

as the cause of occupational contact dermatitis  in 42% construction workers
(60). 

 

ACD TO BLACK RUBBER MIX 

  In our study 6% were sensitive to BRM, which is commonly present on 

objects made of rubber 

 

ACD TO COLOPHONY 

 Observed in 4% of cases in our study. Ghosh et al studied the pattern of 

allergens contributory to ABCD in 64 patients detected colophony in 17.8% 

cases
(10)

. Colophony is a component of adhesives, paint and polish. 
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ACD TO FORMALDEHYDE 

 Contact sensitivity was noted in 2% cases in our study. In a similar study 

Ghosh et al observed formaldehyde sensitivity in 13.2%
(10)

. Source of the 

sensitizer in our case who was a cleaner could be soaps, shampoos, fungicides or 

insecticides. 

 

            Polysensitivity noted in 12% cases (n=6), among the 6 cases , 4 patients 

had atopy features. This observation shows increased prevalence of polysensitivty 

in atopic individuals in our study. Polysensitivity to parthenium and balsum of 

peru was observed in 2 cases. Similarly Parthenium sensitivity along with 

fragrance mix and PPD was noted in 2 cases. This could be due to simultaneous 

exposure and ubiquitous nature of parthenium as studied by Vikas Sharma et al in 

Himachal Pradesh.
  (60)    

 

 Jindal et al 
(63)

 studied Venous Eczema in 34 patients and 10 controls with 

Indian Standard series and 10 topical medications. Patch test was positive in 50%, 

with the commonest sensitizer being fragrance mix and PPD in 15%, followed by 

nickel, wood alcohol and Chinoform in 9 %, balsam of Peru 5%, Cobalt chloride 

5%, potassium dichromate, epoxy resin, formaldehyde and thiuram mix each 3%.  
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 Sharma VK et al 
(64)

 observed nickel sulphate (31%) as the most common 

allergen followed by parthenium (26%), potassium dichromate in 15.7%, 

fragrance mix (11 %), nitrofurazone (10.7%) and colophony (9.3%). 

Mercaptothiazide and neomycin was positive in 7.8% cases. 

  



Limitation 
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LIMITATION 

 

 Patients had chances of exposure to many allergens other than those used 

for patch test due to nature of work and environment. All components of varying 

substances like cement and other plant allergens like chrysanthemum were not 

tested individually. 

  



Conclusion 
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CONCLUSION 

 
 This descriptive study conducted in Indian population in our hospital which is 

a tertiary care centre has shown the importance of age, occupation, atopy, 

environmental factors and allergic sensitization in the incidence and 

prevalence of airborne contact dermatitis. 

 In our study men, most commonly farmers were affected than women. This 

shows the requirement of awareness regarding ABCD and the protectives 

measures to prevent the disease beforehand. Also, the importance of patch test 

in identifying the allergen responsible for the disease causation/exacerbation.  

 Patch testing with Indian standard battery series of allergens has been a very 

useful investigation in cases of airborne contact dermatitis revealing allergic 

contact dermatitis as the etiology in about 94% cases in our study. This can be 

further improved by adding few self-prepared antigens like chrysanthemum, 

soaps and detergents. The present study revealed that parthenium 38% and 

potassium bichromate 12% were the most common sensitizers in cases of 

airborne contact dermatitis in our study. Patch testing in our study helped to 

establish the allergic aetiology in majority of cases. 
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 Identifying the allergen is important in these patients as avoiding the specific 

allergen helps the patient to be free of the disease.This can be in the form of 

change of job. This  helps the patient by improving his/her emotional status 

and improvement of their quality of life. Also decreases the absenteeism from 

work and reducing the number of sick leaves 

 Identifying the most common allergen in association with a particular group of 

people or occupation helps us to create awareness among those people and 

advice them to use protective measures and change of occupation if possible. 

Our study has found out parthenium as the common allergen among farmers 

and potassium bichromate among construction workers 

 Identification and avoidance of that particular allergen can help in the clinical 

improvement of ABCD patients 

 Identifying the particular antigen in association with certain occupation can 

help to pre-organise the working conditions, deweeding and implementation of 

necessary protective measures for the employees, thereby reducing the 

incidence and prevalence of the disease 
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 This study emphasizes the need of addition of other plant allergens like 

chrysanthemum in addition to parthenium and other allergic constituents of 

various substances in the routinely used patch test kits.
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Annexures 

 



ABBREVIATIONS 

ABCD - AIRBORNE CONTACT DERMATITIS 

ICD - IRRITANT CONTACT DERMATITIS 

ACD - ALLERGIC CONTACT DERMATITIS  

SQL  - SESQUITERPENE LACTONES 

CAD - CHRONIC ACTINIC DERMATITIS 

PPD - PARA PHENYLENE DIAMINE 

PABA -  PARAAMINOBENZOICACID 

CD - CONTACT DERMATITIS 

IL - INTERLEUKIN 

INF - INTERFERON 

TNF - TUMOUR NECROSIS FACTOR 

HLA - HUMAN LEUKOCYTE ANTIGEN 

DRESS - DRUG RASH, EOSINOPHILIA AND SYSTEMIC  

  SYMPTOMS 

FDE - FIXED DRUG ERUPTION 

ISB - INDIAN STANDARD BATTERY 

LAT - LYMPHOCYTE ACTIVATION TEST 

UV  - ULTRAVIOLET RADIATION 

ROAT - REPEAT OPEN APPLICATION TEST 

PBFSC - PORTLAND BLAST FURNACE SLAG CEMENT  

PUVA  - PSORALEN AND ULTRAVIOLET A 

UVB - ULTRAVIOLET B 

BRM - BLACK RUBBER MIX  

 



S.NO. NAME AGE LOCALITY SEX OCCUPATION DURATION AREA  OF INVOLVEMENT MORPHOLOGY
H/O 

ATOPY
PATCH TEST RESULT

PARTHENIUM 

EXPOSURE

AGGRAVATING 

FACTORS

1 elumalai 59 U M mason 6 years
 face -upper eyelid, forehead, ear, 

retroauricular region, trunk , UL,LL, 

erythema, scaling, 

hyperpigmentation
no potassium bichromate yes sunlight

2 subramani 55 R M construction worker 6months
face,neck, retroauricular ,submental 

region

papules, hyperpigmentation, 

lichenification
no cobalt sulphate no sunlight

3 selvaraj 45 R M construction worker 14 years
face, retroauricular ,submental 

region, trunk, UL,LL, scalp palms 
scaling, xerosis, excoriation marks no potassium bichromate yes

parthenium 

exposure

4 ramamoorthi 66 U M security 1 year
face, retroauricular ,submental 

region, neck, abdomen back
papules, plaques no PPD yes -

5 doss 59 R M farmer 3years
retroauricular region, neck,hands, 

both LL
Papules yes Parthenium yes parthenium plants

6 palanivel 45 U M construction worker 5years face,neck,LL papules, plaques no potassium bichromate no alcohol

7 shyamalamal 52 R F farmer 5 years
face upper eyelid submental reion, 

neck , abdomen-left side, lower back

erythema, hyperpigentation, 

lichenification, papues
no parthenium yes

parthenium 

exposure

8 velu 35 R M construction worker 2 years face, back UL,LL erythema scaling yes nickel sulphate no       -

9 rajamal 40 U F construction worker 5 months
retroauricular region, submental 

region, hands,trunk hands
erythema papules plaues, scaling no cobalt sulphate no cement

10 gnanamuthu 57 U M painter 1year
forehead, neck,  

retroauricularregion,  trunk, UL,LL

papules, hyperpigmentation, 

scaling
yes

paraben mix, chlorocresol, 

nitrofurazone, BRM
no PAINT

11 jegadesan 43 R M farmer 1 year face, neck erythema, scaling no parthenium yes
parthenium 

exposure

12 jaganathan 50 U M security 2 yrs face scalp, chest back erthema, scaling no fragrance mix yes     -

13 kanniyapan 59 R M mason 1 year forearm, neck, abdomen erythema scaling no potassium bichromate no sunlight

14 mannar 60 R M brick breaker 5 yrs face neck UL LL
papules hyperpigmentation, 

lichenification
no negative no sunlight

15 anbumani 51 R M bus driver 4 years
face forehead UL chest, 

depigmented patches

papules, hyperpigmentation, 

depigmented patches
no cobalt, nickel, thiuram mix bus driving

16 maduraivel 65 U M steel company 3 years
face trunk back LL, scalp, 

depigmented macules

Papules, hyperpigmentation 

scaling, depigmented macules
yes nickel sulphate sunlight

17 subramani 70 R M construction worker 1 yr forehead, neck,  submental region
hyperpigmentation, 

lichenification,
no potassium bichromate yes    -

18 ameen hasan 64 U M clerk 5 years face forearms foot
hyperpimented plaques,  

licheniication
yes

nickel, colophony, fragrance 

mix
no

dust over book at 

workplace

19 venkatesan 70 U M security 3 years
upper back legs UL, depigmented 

patches

erythema, lichenification, 

depigmentation
no parthenium, balsum of peru yes

parthenium 

exposure

20 ponnusamy 55 R M mason 1 year legs, face hyperpimentation no black rubber mix     -

21 chandra babu 66 U M railway 4yrs forehead neck
hyperpigmentation, 

lichenification,
no negative yes sunlight

22 rani 60 R F cook 1 year neck face UL trunk, LL
erythema scaling papules, 

hyperpigmentation
no negative yes sunlight

MASTER CHART



S.NO. NAME AGE LOCALITY SEX OCCUPATION DURATION AREA  OF INVOLVEMENT MORPHOLOGY
H/O 

ATOPY
PATCH TEST RESULT

PARTHENIUM 

EXPOSURE

AGGRAVATING 

FACTORS

23 natarajan 65 R M farmer 7 months face neck trunk erythematous patches no parthenium yes parthenium

24 srinivasan 49 U M cleaner 7 yrs face neck retroauricular region, 
papules, hyperpigmented 

lichenified plaques
no formaldehyde yes      -

25 santhamala 55 U F housewife 4 years face neck upper back Erthema, papules, plaques yes
PPD, fragrance mix, 

parthenium , 2+,  balsum of 
no cold weather

26 soundari 26 U F housewife 3 months face neck UL upper back erythema papules no colophony yes sunlight

27 renganathan 45 R M farmer 2yrs face neck trunk thigh, UL
papules, hyperpigmentation 

lichenification excoriation marks
no parthenium yes parthenium plants

28 balasundarm 64 R M farmer 3yrs
face neck retroauricular region, 

submental region,   LL

scaling, hyperpigmentation, 

lichenification, plaques, 
no parthenium yes sunlight

29 subramanian 62 R M farmer 6 months
face neck trunk ,UL, palms 

retroauricular LL
Scaling,  lichenification no parthenium yes parthenium

30 kalaiselvi 43 U F housewife 4 months face, neck axilla thigh-LL erthema papules plaques yes
parthenium, fragrance mix, 

PPD, thiuram mix
yes sweat

31 anthonysamy 70 R M farmer 6 months
forehead ear retroauricular, UL LL 

penis

diffuse scaling, fissures, 

lichenification, depigmented 
no parthenium yes parthenium

32 masthan oli 40 R M farmer 10 years
face eyelid retroauricular submental 

region, UL 

erythema papules, oozing, 

depigmented  macules over leg
no parthenium yes sunlight

33 nagaraj 31 R M farmer 3 years face LL
papules, hyperpigmentation 

hypopigmentation
parthenium

parthenium 

exposure

34 muthu 60 U M barber 1 month face neck UL erthema ,scaling, fissuring yes PPD no hairdye

35 murugan 65 R M masson 3 years face neck trunk hands LL palms
scaling, hyperpigmentation, 

lichenification, depigmented 
no cobalt sulphate yes parthenium

36 vairamuthu 61 R M farmer 3 years face neck trunk
erythema, scaling, 

hyperpigmentation
no parthenium yes garden

37 Murugan 65 R M farmer 2 YRS face neck UL upper back
erythema, scaling, 

hyperpigmentation
no parthenium yes

parthenium 

exposure

38 subramani 66 R M farmer 2 YEARS face, neck, UL
xerosis, scaling, hypermentation, 

lichenification
no parthenium yes garden

39 nagaraj 38 R M farmer 4years face , neck, trunk
hyperpigmentation, 

lichenification,
no parthenium yes

parthenium 

exposure

40 baljinder 41 U M Mason 1 year face neck trunk erythema, scaling, papules no potassium bichromate garden

41 senthilkumar 44 R M farmer 1 year face neck trunk erythema, papules, no parthenium yes sunlight

42 kasinathan 53 R M farmer 1 year face neck trunk UL papules, hyperpigmentation, no parthenium yes sunlight

43 kuppusamy 58 R M farmer 1 year face neck tunk UL,LL
xerosis, scaling, hypermentation, 

lichenification
no parthenium yes sunlight

44 nadhiya 38 U F florist 6 months face neck cubital fossa-UL
erythema, papules, 

hyperpigmentation
yes nickel sulphate     -

45 elavarasu 48 U M barber 3 months face, neck, UL
erythema, papules, 

hyperpigmentation
no PPD hairdye



S.NO. NAME AGE LOCALITY SEX OCCUPATION DURATION AREA  OF INVOLVEMENT MORPHOLOGY
H/O 

ATOPY
PATCH TEST RESULT

PARTHENIUM 

EXPOSURE

AGGRAVATING 

FACTORS

46 kannan 43 U M labour 6 months face neck 
erythema, papules, fissures, 

oozing
no colophony    -

47 kumaresan 35 U M farmer 1 year face neck UL upper back
xerosis, scaling, hypermentation, 

lichenification
no parthenium yes parthenium

48 rudramoorthy 58 U M farmer 2 years face, neck cubital fossa-UL
xerosis, scaling, hypermentation, 

lichenification
no Parthenium yes parthenium

49 deenadayalan 62 U M security 6 years upper eyelid, retroauricular region
hyperpigmentation, 

lichenification,
no PPD no hairdye

50 lakshmanan 40 R M driver 6 months
face, neck ,cubital fossa-UL, anterior 

chest

erythema, scaling, 

hyperpigmentation
no BRM yes driving



 

 

KEY TO MASTER CHART 

 

M       - MALE 

F -  FEMALE 

U  - URBAN 

R  -  RURAL 

UL -  UPPER LIMB 

LL -  LOWER LIMB 

PPD -   PARAPHENYLENEDIAMINE 

BRM -  BLACK RUBBER MIX 

 

  



PROFORMA 

Case no: 

Name : 

 Age:                                      Sex:.                        IP/OP Number           

Address : 

Occupation : 

Phone number: 

Rural /urban: 

CHIEF COMPLAINTS: 

Duration: 

Present illness: 

Frequency  

Total duration: 

H/O parthenium exposure:  in working place / neighbourhood: 

PAST HISTORY 

HT/DM/TB/BA/EPILEPSY/HIV 

H/O ATOPY 

H/O Allery to metal 

TREATMENT HISTORY 

FAMILY HISTORY 

GENERAL EXAMINATION 

General condition                                            Build 

Anemia/ Jaundice/ Pedal edema/ Generalized lymphadenopathy 

Systemic examination 

CVS: 



RS:ABDOMEN: 

CNS: 

DERMATOLOGICAL EXAMINATION: 

Site of involvement: 

Distribution : 

Morphology of lesions: 

 

Investigations : 

1. Blood hemogram 

2. Blood sugar 

3. Renal function test 

4. Liver function test 

5. Serum electrolytes 

6. Patch test 

TREATMENT GIVEN: Symptomatic 



 

  



ஆய்வுதகவல் தாள் 

ஆபாய்ச்சினின் தலப்பு: 

 காற்ிால் பவும் ததால் ஒவ்வாலநலனப் ற்ின ஓர் ஆய்வு. 

 

ஆய்வார்  : நரு.வ.ீஉநாபாணி 
 

ங்தகற்ார் :     வனது : 

 

ஆபாய்ச்சி லநனம்  : ததால் தானினல் துல, 

    இபாஜவீ் காந்தி அபசு பாது நருத்துவநல, 

பசன்ல. 

  

 இந்த ஆய்யில் ங்கேற்தற்ோே தாங்ேள் அழமக்ேப்டுேிரீ்ேள். இந்த 

ஆயணத்தில் உள் தேயல்ேள் தாங்ேள் இந்த ஆய்யில் ங்கேற்ே முடிவு செய்து 

சோள் உதவும். இதில் கதனும் ெந்கதேம் இமந்தால் சயிப்ழைனாே 

கேள்யிேழக் கேட்டுத் சதரிந்து சோள்ாம். 

 ாங்ேள் இபாஜவீ் ோந்தி அபசு சாது நமத்துயழநனில் கதால் கானினல் 

துழனின் சயிகானாிேள் ிரியிற்கு யமம் கானாிேிைம் ோற்ிால் 

பவும் ஒவ்யாழநழன குித்த ஓர் ஆய்வு கநற்சோள்ேிகாம்.அதற்கு உங்ேள் 

ங்ேிப்பு சரிதும் உதயக்கூடும். 

 

இந்த ஆய்வின் தாக்கம்: 

 இவ்யாபாய்ச்ெினில் ோற்ிால் பவும் ஒவ்யாழநனின் ல்கயறு 

நமத்துய யிக்ே ோட்ெிேழமம், ஒவ்யாழந உண்ைாக்கும் ல்கயறு 

ஊக்ேிேழப் குப்ாய்வு செய்யதாகும். 

 

ஆய்வு வடிவலநப்பு: வருங்கா கூட்ட ஆய்வு 

 ஆய்வு முலகள்: இந்த ஆய்யில் ஒவ்சயாம கானாிேிைமும் 

யிரியா காய் குிப்புேளும், அது வ்யவு ோம் நற்றும் ல்கயறு காய் 

சயிப்ாடுேள் ஆேினழய குிப்பு டுக்ேப்டும். உைில் ந்த இைம், ந்த 

யடியம் நற்றும் முழு கதால் ரிகொதழ ஆேின நமத்துய அம்ெங்ேள் இதில் 

டுத்துக்சோள்ப்டும். 

 

 இந்த ஆய்யில் டுத்துக் சோள்ப்டும் அழத்து கானாிேளுக்கும் 

இழணப்பு கொதழ (Patch Test) செய்னப்டும். கொதழ முடிவுேள் ெர்யகதெ 

சதாைர்பு ஒவ்யாழந ஆய்வு கூட்ை அடிப்ழைனின்டி தபநிைப்டும். முழு இபத்த 

ரிகொதழ, இபத்தத்தில் ெர்க்ேழப, ேல்லீபல் நற்றும் ெிறுீபே 

செனல்ாட்டுகொதழேள்,ஸ்கேன் ஆேினழய கதழயனின் கரில் செய்னப்டும். 

 

  



 

 தங்ேது நமத்துய ெிேிச்ழெ குித்த தேயல்ேள் இபேெினநாே 

ாதுோக்ேப்டும். ஆய்யின் காகதா அல்து முடிவுேழ சயினிடும் காகதா 

தங்ேது சனழபகனா, அழைனாங்ேழகனா சயினிைநாட்கைாம் ன்ழத 

சதரியித்துக் சோள்ேிகாம். 

 

 இந்த ஆய்யில் ங்கேற்து உங்ேளுழைன யிமப்த்தின் கரில் தான் 

இமக்ேிது. கநலும் ீங்ேள் ந்கபமும் இந்த ஆய்யிிமந்து ின்யாங்ோம் 

ன்ழதமம் சதரியித்துக் சோள்ேிகாம். இந்த ஆய்யில் ங்கேற்ோயிட்ைாலும் 

ீங்ேள் யமக்ேநா ெிேிச்ழெழன சதாைர்ந்துசாம். 

 

 இந்த ஆய்யின் முடிவு தங்ேளுக்கு ஆய்யின் இறுதினிகா அல்து 

ஆய்யின் காதிகா சதரினப்டுத்தப்டும். 

 

 

 

 

ஆய்யார் ழேசனாப்ம்   ங்கேற்ார் / ாதுோயர் 
கததி:      ழேசனாப்ம் 

 



 

 



 

  



சுன ஒப்புதல் டிவம் 
 

ஆபாய்ச்சினின் தலப்பு: 

 காற்ிால் பவும் ததால் ஒவ்வாலநலனப் ற்ின ஓர் ஆய்வு. 

 

சனர்:   யனது: கததி:   உள்கானாி ண்: 

 

 ..................................... ன்யபாேின ான் இந்த ஆய்யின் யியபங்ேளும் அதன் 

காக்ேங்ேளும் முழுழநனாே அிந்து சோண்கைன். து ெந்கதேங்ேள் 

அழத்திற்கும் தகுந்த யிக்ேம் அிக்ேப்ட்ைது. இந்த ஆய்யில் முழு 

சுதந்திபத்துைன் நற்றும் சுனிழவுைன் ங்கு சோள் ெம்நதிக்ேிகன். 

 க்கு யிக்ேப்ட்ை யிரனங்ேழ ான் புரிந்து சோண்டு ான் து 

ெம்நதத்ழதத் சதரியிக்ேிகன். இச்சுன ஒப்புதல் டியத்ழத ற்ி க்கு 

யிக்ேப்ட்ைது. 

 இந்த ஆய்யிழ ற்ின அழத்து தேயல்ேளும் க்கு 

சதரியிக்ேப்ட்ைது. இந்த ஆய்யில் து உரிழந நற்றும் ங்ேிழ ற்ி அிந்து 

சோண்கைன். 

 இந்த ஆய்யில் ிரின் ிர்ந்தநின்ி ன் சொந்த யிமப்த்தின் 

கரில்தான் ங்கு சறுேிகன் நற்றும் ான் இந்த ஆபாய்ச்ெினிிமந்து 

ந்கபமும் ின் யாங்ோம் ன்ழதமம் அதால் ந்த ாதிப்பும் ற்ைாது 

ன்ழதமம் ான் புரிந்து சோண்கைன். 

 இந்த ஆய்யில் ேந்து சோள்யதன் மூம் ன்ிைம் சப்டும் தேயழ 

ஆய்யார் இன்ஸ்டிட்மெல் த்திக்ஸ் ேநிட்டினிரிைகநா, அபசு 

ிறுயத்திைகநா கதழயப்ட்ைால் ேிர்ந்து சோள்ாம்  ெம்நதிக்ேிகன். 

 இந்த ஆய்யின் முடிவுேழ சயினிடும்காது து சனகபா, 

அழைனாகநா சயினிைப்ைாது  அிந்து சோண்கைன். இந்த ஆய்யின் 

யியபங்ேழக் சோண்ை தேயல் தாழப் சற்றுக் சோண்கைன். 

 இந்த ஆய்யிற்ோே இழணப்பு கொதழ (Patch Test), முழு இபத்த 

ரிகொதழ, இபத்தத்தில் ெர்க்ேழப, ேல்லீபல், ெிறுீபே செனல்ாட்டு 

கொதழேள் நற்றும் ஸ்கேன் செய்து சோள் ெம்நதிக்ேிகன். 

 இந்த ஆய்யில் ங்கேற்கும் சாழுது கதனும் ெந்கதேம் ற்ட்ைால், 

உைக ஆய்யாழப சதாைர்பு சோள் கயண்டும்  அிந்து சோண்கைன். 

 இச்சுனஒப்புதல் டியத்தில் ழேசனழுத்திடுயதன் மூம் இதிலுள் 

அழத்து யிரனங்ேளும் க்கு சதியாே யிக்ேப்ட்ைது ன்றும் 

சதரியிக்ேிகன் ன்றுபுரிந்து சோண்கைன். இச்சுன ஒப்புதல் டியத்தின் ஒம ேல் 

க்கு சோடுக்ேப்டும் ன்றும் சதரிந்து சோண்கைன். 

 

 

ங்கேற்ார்/  ாதுோயர் ழேசனாப்ம்   கததி: 
 

ஆய்யார் ழேசனாப்ம்      கததி: 
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