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The initial classical presentation of plant-induced 
dermatosis is the airborne contact dermatitis (ABCD), 
which may become chronic and clinically difficult to 
differentiate from chronic actinic dermatitis (CAD). 
Parthenium dermatitis simulating photodermatitis 
has been reported by various authors.[2,3] The rapid 
growth of parthenium weed in India and its ill effects 
on the population makes it important to detect all 

INTRODUCTIONINTRODUCTION

Photodermatitis is an abnormal response to ultraviolet 
radiation (UVR). Clinically it can be divided into 
four groups: Idiopathic, photoallergic/phototoxic, 
metabolic/genetic and dermatoses exacerbated by UV 
light.[1] The photoallergic contact dermatitis caused by 
plant allergens is a serious cause of morbidity in India. 
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ABSTRACT

Background: Photodermatitis is an abnormal response to ultraviolet radiation (UVR). The 
photoallergic contact dermatitis caused by plant allergens is a serious cause of morbidity in 
India. Airborne contact dermatitis is the classical presentation of plant-induced dermatosis, 
which may become difÞ cult to differentiate from chronic actinic dermatitis in chronic cases. 
The rapid growth of parthenium weed in India and its ill effects on the population make it 
important to detect all cases of parthenium sensitivity, which in some cases might simulate 
photodermatitis. Aims: This study aims to detect the occurrence of plant sensitivity and 
photosensitivity in idiopathic-acquired photodermatoses, airborne contact dermatitis and 
general population taken as controls. Methods: One hundred and Þ fty six consecutive 
patients suffering from polymorphic light eruption (PMLE), chronic actinic dermatitis (CAD) 
and airborne contact dermatitis (ABCD) were enrolled in the study over a period of three years 
(June 2004 to May 2007). An equal number of age and sex matched healthy subjects were 
enrolled in the study as controls. All the patients were subjected to detailed history taking, 
clinical examination and histopathological examination for diagnosis. Patch and photopatch 
testing were perfomed in all the patients and healthy controls for detection of allergic and 
photoallergic reactions to parthenium, xanthium and chrysanthemum plant antigens and 
control antigens. Results: Out of 156 patients enrolled in the study, 78 (50%) had CAD, 
67 (42.9%) had PMLE and 11 (7.05%) had ABCD. The occurrence of parthenium/xanthium 
allergy and photoallergy, either to parthenium or both was most commonly found in ABCD 
(72.7%), followed by CAD (32%). In PMLE 4.5% cases showed photoallergy. Only 1.9% in 
the control group showed sensitivity to parthenium and xanthium. Conclusion: This study 
indicates that parthenium (and possibly xanthium) may act as important environmental factors 
in the initiation and perpetuation of not only ABCD but of CAD as well. Photoexacerbation 
to UVA at positive parthenium/xanthium sensitivity sites in ABCD and CAD indicates that 
ABCD with photosensitivity to compositae can lead to CAD.
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cases of parthenium dermatitis, which in some cases 
might simulate photodermatitis and thus manage 
them accordingly. The aim of the present study 
was to evaluate the occurrence of plant sensitivity 
and photosensitivity in patients of idiopathic 
photodermatoses, airborne contact dermatitis and 
general population taken as control. 

METHODSMETHODS

One hundred and fifty six consecutive patients 
suffering from polymorphic light eruption (PMLE), 
chronic actinic dermatitis (CAD) and airborne contact 
dermatitis (ABCD) were enrolled in the study over a 
period of three years (June 2004 to May 2007) from the 
outpatient dermatology department of Dr. Ram Manohar 
Lohia Hospital, New Delhi. An equal number of age 
and sex matched healthy subjects (with no history of 
photodermatoses) were enrolled in the study as controls. 
All the patients were subjected to detailed history 
taking, clinical examination and histopathological 
examination for diagnosis. The patients� details 
recorded included age, sex, type of occupation, average 
number of hours of sunlight exposure in a day, response 
to sun exposure, age of onset of disease, duration 
of disease, history of seasonal variation, history of 
drug intake and family history. Findings of clinical 
examination were recorded separately for both exposed 
and covered sites. Histopathological examination of the 
cutaneous lesion was done in all the cases. Patch and 
photopatch testing were performed in all the patients 
and healthy controls for detection of allergic and 
photoallergic reactions to parthenium, xanthium and 
chrysanthemum plant antigens and control antigens 
using readymade plant antigen strips with antigen-
impregnated-discs (supplied by Systopic labs, New 
Delhi) as per the guidelines approved by the Contact 
and Occupational Dermatosis Forum of India (CODFI). 
The strips were applied in duplicate, both sets were 
read at 48 h. One set was covered with opaque plaster 
and the other set was irradiated with UVA radiation 
(10 J/cm2) using hand and foot treatment unit. The 
photopatch site was covered again and both sets were 
read at 96 h. The patch and photopatch test reactions 
were read according to the recommendations made by 

the International Contact Dermatitis Group (ICDRG). 
Interpretation of photopatch test at 96 h is shown in 
Table 1. Data obtained was compiled, tabulated and 
statistically summarized. Occurrence of plant sensitivity 
in idiopathic photodermatoses was compared with that 
of ABCD and controls. The comparison was made using 
Chi-square test.

RESULTSRESULTS

Out of 156 patients enrolled in the study, 78 (50%) had 
CAD, 67 (42.9%) had PMLE and 11 (7.05%) had ABCD. 
The age of patients (76 males, 80 females) and controls 
(78 males, 78 females) were between 18 and 70 years 
of age. The median age of patients having ABCD, 
CAD, PMLE and controls were 50.7, 48.5, 32 and 
32.5 years, respectively. In ABCD group, a marginally 
higher number of patients 6/11 (54.5%) were engaged 
in outdoor work while those in CAD 26/78 (33.3%) 
and PMLE 13/67 (19.4%) had occupations involving 
outdoor activities. In the control group, 121/156 
(71.2%) were engaged in indoor occupation. The 
average daily sun exposure was 4.75 h in ABCD group, 
3.5 h in CAD and 3.8 h in PMLE. In control group, the 
average daily sun exposure was 3.4 h. Sun exposure 
lead to exacerbation of disease in 81.4% of patients, 
out of whom 10/11 (90.9%) had ABCD, 66/78 (84.6%) 
had CAD and 51/67 (76.1%) had PMLE. The mean 
age of onset of disease was 44.75 years in ABCD, 46.5 
years in CAD and 30.04 years in PMLE. The average 
duration of illness was 6 years in ABCD, followed by 2 
years in CAD and 1.96 years in PMLE. Exacerbation of 
disease was seen in summer in 78/156 (50%) patients, 
in both summer and rainy season in 11/156 (7%), only 
rainy season in 3/156 (2.1%) and winter exacerbation 
in 5/156 (3.5%) cases. A substantial number of 
patients, 55/156 (35.2%), did not notice any change in 
disease pattern with any season. Five percent of the 
patients gave history of drug intake of nonsteroidal 
anti-inflammatory drugs and furazolidine while none 
of the control group subjects gave such history.

Clinically, patients of ABCD presented with 
erythematous papules and plaques on exposed areas, 
such as the face, upper eyelid, sides of neck, V of chest, 

Table 1: Interpretation of results of patch and photopatch testing

Reaction at non-irradiated site Reaction at irradiated site Interpretation
Negative Positive Only photo allergic CD
Positive Positive (Equal intensity) Only allergic CD
Positive Positive (More intense) Both allergic and photo allergic CD
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flexures of forearm and cubital fossa. Patients with CAD 
had eczematous lichenified plaques on the exposed 
sites and PMLE patients presented with erythematous 
papules and plaques (few showing vesicles) on the 
sun-exposed regions of the body. The biopsies taken 
from all the patients showed histopathological changes 
of chronic nonspecific dermatitis. 

The overall occurrence of plant sensitivity in the 
patient group was seen in 36 (23.1%) cases with 28 
(17.9%) showing sensitivity to parthenium alone, 5 
(3.2%) showing sensitivity to both parthenium and 
xanthium and 3 (1.9%) showing sensitivity to all 
three plant antigens. Thus parthenium sensitivity was 
universally present in the reactive patients. Isolated 
xanthium and chrysanthemum sensitivity was not 
seen in any patient [Table 2]. The occurrence of plant 
sensitivity in the control group was seen in only 3 
(1.9%) cases who showed photo contact allergy (two 
to parthenium alone and one to parthenium and 
xanthium). In the ABCD group, 4/11 (36.3%) cases 
each, showed contact allergy and both contact allergy 
and photoallergy to parthenium. Thus among ABCD 
patients, 8/11 (72.7%) cases showed plant sensitivity. 
In CAD group, 25/78 (32%) cases showed parthenium 
sensitivity out of which 8/78 (10.2%) cases showed 
contact allergy, 2/78 (2.6%) cases showed photoallergy 
and 15/78 (19.2%) cases showed both contact allergy 
and photoallergy to parthenium. Only 3/67 (4.5%) cases 
of PMLE showed photoallergic reaction to parthenium 
[Table 3]. The male and female distribution did not 
show any statistically significant difference in our 
study. The statistical analysis of parthenium allergy, 
photoallergy, and combined allergy and photoallergy 
among idiopathic photodermatoses group (CAD and 

PMLE), ABCD group and control group is shown in 
Table 4. 

DISCUSSIONDISCUSSION

Photodermatitis is an abnormal response to ultraviolet 
radiation (UVR). Clinically it can be divided into:
1. Idiopathic photodermatoses 

(a) Polymorphic light eruption (PMLE)
(b) Hydroa vacciniforme
(c) Actinic prurigo
(d) Solar urticaria
(e) Chronic actinic dermatitis (CAD) and 
(f) Actinic reticuloid

2. Photoallergic/phototoxic dermatitis
3. Metabolic/genetic photodermatoses, e.g. xeroderma 

pigmentosum, porphyrias, pellagra
4. Dermatoses exacerbated by UV light, e.g. lupus 

erythematosus, cutaneous T cell lymphoma, lichen 
planus, rosacea, pemphigus erythematosus, acne 
vulgaris, atopic dermatitis, dermatomyositis.[1]

The photoallergic contact dermatitis caused by plant 
allergens is a serious cause of morbidity in India 
and abroad. Some common responsible allergens 
are feverfew (Parthenium), ragweed (Ambrosia), 
cocklebur (Xanthium), pyrethrum (Chrysanthemum), 
sneezeweed (Helenium) and tanzy (Tanacetum). [4] 

In rural and urban India, parthenium dermatitis 
(PD) is a widespread and distressing airborne 
dermatosis caused by compositae weed Parthenium 
hysterophorus. Parthenium dermatitis may present in 
various patterns including airborne contact dermatitis 
(ABCD), photodermatitis, atopic dermatitis, actinic 
reticuloid, exfoliative dermatitis and photosensitive 

Table 2: Occurrence of plant sensitivity in patients and controls

Reaction pattern ABCD (11) CAD (78) PMLE (67) Total cases (156) Controls (156)
Only parthenium (+) 6 (54.5) 21 (26.9) 1 (1.5) 28 (17.9) 2 
Parthenium and Xanthium (+) 1 (9.1) 3 (3.84) 1 (1.5) 5 (3.2) 1 
Parthenium, Xanthium and Chrysanthemum (+) 1 (9.1) 1 (1.28) 1 (1.5) 3 (1.9) -
Total (%) 8 (72.7) 25 (32.0) 3 (4.5) 36 (23.1) 3 (1.92)
Figures in parentheses are in percentage

Table 3: Occurrence of plant allergy, photoallergy in patients and controls 

Reaction pattern ABCD (11) CAD (78) PMLE (67) Total (156) Controls (156)
Only contact allergy 4 (36.3) 8 (10.2) - 12 (8.3) -
Only photoallergy  - 2 (2.6) 3 (4.5) 5 (3.2) 3 (1.9)
Both contact and photoallergy 4 (36.3) 15 (19.2) - 19 (13.2) -
Total 8 (72.7) 25 (32.0) 3 (4.5) 36 (23.1) 3 (1.9)
Figures in parentheses are in percentage
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lichenoid dermatitis.[5] The classical presentation 
of plant-induced dermatosis is ABCD, which 
may become chronic and clinically be difficult to 
differentiate from chronic actinic dermatitis. Various 
national and international authors have reported 
parthenium dermatitis simulating photodermatitis. 
Sharma et al.[2] reported a series of 74 PD patients 
wherein 60 patients presented as ABCD, 9 as CAD, and 
5 as mixed pattern. Of the 60 patients who presented 
as ABCD, 27 changed to CAD pattern and 11 to mixed 
pattern after an average period of 4.2 years. Hjorth 
et al.[3] reported a series of Danish patients who had 
been treated for 1-50 years for photodermatitis, and 
all of them showed strong reactivity to oleoresin from 
several compositae species. The principal chemical 
behind the causation of PD is parthenolide (an 
oleoresin) present throughout the plant body. It is an 
incomplete antigen (hapten) which in the presence 
of sunlight combines with albumin in the dermis 
becoming complete and leading to photosensitive 
reaction.[6] Thus the management of PD poses a 
challenge as it is very important to detect all cases of 
parthenium sensitivity in patients of photodermatitis 
and manage them accordingly.

Most cases of airborne dermatitis in India are 
considered to be due to parthenium.[7] Sharma and Kaur 
recorded 78% of ABCD patients having parthenium 
sensitivity. [8] In our study 8/11 (72.7%) ABCD cases 
showed parthenium sensitivity out of which 4/11 
(36.4%) had photoallergy to parthenium. Sharma et 
al. in their study found 3/9 photopatch tested patients 
with photoallergic reaction to parthenium and 
another three patients showed photoaggravation. [2] 

The prevalence of plant sensitivity in CAD was 
reported to be 47/55(85.5%) in a study from Canada. [9] 
However, Somani reported 3/9 (33.3%) CAD patients 
with parthenium sensitivity with 2/9 (22.2%) patients 
showing photoallergy to parthenium. [10] In the present 

study, 25/78 (32%) CAD patients showed parthenium 
sensitivity of whom 17/78 (21.7%) showed photoallergic 
reaction to the weed. The mean age of onset of CAD 
in the same study was 47.5 years and in our study 
it was 46.5 years. No specific studies indicating the 
occurrence of plant sensitivity in PMLE could be 
found in literature. In the present study, it was found 
in 3/67 (4.5%) patients. However, this was not found 
to be statistically significant as compared with that 
of controls (p < 0.368). In Europe, the prevalence of 
plant sensitivity varies from 0.7 to 1.4% in the general 
population.[11] Occurrence of plant sensitivity in the 
general population is not known in India. In our study, 
it was seen in 3/156 (1.9%) of controls. ABCD and CAD 
have traditionally been considered to be primarily 
affecting males and PMLE affecting females. The male 
affliction in our study was 9/11(82%) in ABCD, 44/78 
(56.4%) in CAD and 21/67(31.3%) in PMLE. Studies 
from West have reported a male preponderance as high 
as 20 : 1 in case of ABCD.[12,13] However, studies from 
India have shown a male : female ratio of 1 : 1. [14] An 
almost equal ratio was also seen in the present study. 

The present study indicates that the occurrence of 
plant sensitivity is highest in ABCD, followed by CAD. 
Thus parthenium (and possibly xanthium) may act as 
important environmental factors in the initiation and 
perpetuation of not only ABCD but of CAD as well. In 
PMLE, compositae plant antigens do not seem to play 
any role as environmental agents. Photo exacerbation 
to UVA at positive parthenium/xanthium sensitivity 
sites in ABCD and CAD indicates that ABCD with 
photosensitivity to compositae can lead to CAD.
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Table 4: Statistical analysis of plant allergy, photoallergy in patients and controls

Group Only Contact Only Photoallergy Both Contact/ Total Statistical analysis 
 Allergy  Photoallergy
ABCD 4/11 0/11 4/11 8/11 ABCD v/s Controls, ABCD v/s CAD
     P = 0.00000000001   P = 0.0123
CAD 8/78 2/78 15/78 25/78 CAD v/s Controls, CAD v/s PMLE
     P = 0.000000001    P = 0.000068
PMLE 0/67 3/67 0/67 3/67 PMLE v/s Controls, PMLE v/s ABCD
     P = 0.368    P = 0.000001
Controls 0/100 3/100 0/100 3/156 
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Venue: Tagore Hall, Ahmedabad

 
Details are available on - www.dermazonewest2009.in

Announcement

Azhar
Rectangle


