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A B S T R A C T

Introduction: Photopatch test (PPT) is designed to diagnose Photoallergic Contact Dermatitis (PACD)
using specific dose and wavelength of irradiation. This study is a retrospective analysis of patients with
photosensitivity who have undergone photopatch testing.
Aim and Objective: To find the Correlation of photo patch positivity with clinical profile in patients with
photoallergic dermatitis.
Results and Discussion: Photo patch testing helps in determining the sensitizing potentials of commonly
used day to day agents containing the allergen. Thirty-seven patients who had patch tested between July
2022and June 2023 were analyzed. The patch test antigens comprising 20 common photoallergens from
Indian Standard Series were photopatch tested. Of all the patients tested the overall positivity rate was
(67.56%). All patients had a characteristic clinical picture of photodermatitis for an variable duration. All
patients were engaged in various occupations that involved working outdoors. The exacerbating factors
were summer season in 15 (40.54%) patients, insecticides spraying in three (8.1%) and exposure to plant in
ten (27%). History of contact with cement was present in six (16.21%) patients. The patients who showed
positivity after irradiation was 5 (13.51 %), before and after irradiation was 7 (18.91%), and exacerbated
grading after irradiation was 13 (35.13%). The commom allergen showing positivity were parthenium
(29.72%), potassium dichromate (13.51%), PPD (10.81%). Apart from these allergens’ fragrance mix,
paraben, neomycin sensitivity was also noted in few patients.
Conclusion: Significant number of cases belongs to photodermatitis, thereby, finding the cause and
the measures to alleviate the symptoms are paramount important. For proper diagnosis, photopatch test
is essential and our study emphasis the same which can aid in appropriate management. Cosmetics,
sunscreens and drugs like NSAID are found to be the emerging cause for PACD and photopatch series
with relevence to above allergen is the need of the hour.
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1. Introduction

Photoallergic contact dermatitis (PACD), a delayed-type
hypersensitivity reaction is brought on by the application
of an external substance (photoallergen) to the skin
and exposure to ultraviolet (UV) and/or visible radiation
subsequently. The UV light may be natural in the form
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of sun or artificial. Wavelengths in the UVA band
generally elicit a photoallergic contact reaction, because
UVA radiation penetrates deeper into the layers of skin
where the photoallergen is concentrated. Photopatch test
(PPT) is designed to diagnose PACD using specific
dose and wavelength of irradiation.1 Photopatch testing
is an effective approach for the diagnosis of suspected
photodermatoses. Determining the sensitizing potentials of
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cmmonly used agents is another benefit of photopatch
test. In general, with standard or special photopatch series
positive photopatch results are obtained in 4–20% of
suspected photodermatoses cases, thereby aiding in the
diagnosis of photoallergic contact dermatitis.1,2

2. Materials and Methods

This study is a retrospective analysis of patients with
photodematitis who have undergone photopatch testing.
After getting approval from Institutional Ethics committee,
data of patients who had been diagnosed clinically as a case
of photodermatoses and then Photopatch tested between
July 2022 and June 2023 were analyzed (n=37). All the
demographic, clinical and aggravating factors along with
photopatch test results were analyzed.

Indian Standard Series patch test (containing 20
allergens) was employed using the Finn Chamber method.
The patch test had been applied in two sets and were kept
covered with a radio-opaque sheet. After 48 h, the reading
of both sets was taken and one set was again covered
with a radio-opaque sheet and the other set exposed to 15
J/cm 2 of UVA (Philips TL/10R tubes). Then the irradiated
site was covered again. After another 48 hours, reading
from both irradiated and non-irradiated sites were observed
and interpreted according to the ICDRG criteria.3 The
interpretation was as follows: If the irradiated site showed
a positive reaction and the non-irradiated site showed a
negative one, a diagnosis of photoallergy was made out. If
the scoring was significantly stronger on the irradiated site
than the other, then a diagnosis of photo aggravated PACD
was made. If both sites show equally positive reactions, then
a diagnosis of contact allergy was made. (Table 1)

3. Results

Of the thirty-seven patients, 27 patients were males and 10
patients were females and the age of the patients ranged
from 20 to 75 years with maximum numbers of patients
(n=15; 40.5%) in the range of 51-60 years (Figure 1). Out
of the 37 patients. The duration of complaints was less than
5 years in Twenty-three (62.2%) patients and more than 5
years in remaining fourteen patients (37.8%) patients. While
most of the patients had lesions over the photo exposed
areas, only five (13.5%) patients presented with lesions all
over the body.

All patients had history of exposure to sunlight before
onset of symptoms. The duration between exposure to
sun light and development of symptoms was between few
minutes to four hours. The occupation of the patients were
farmers (24.32%), daily wages working outdoors (21.62%),
Masons (16.21%), housewives (16.21%) mostly and few
others like wood worker, Teacher, painter, sanitary worker
and Electrician (Figure 4). The most common exacerbating
factors were hot weather which was seen in approximately

15 patients (40.54%) followed by contact with plants in ten
(27%). History of contact with cement was present in six
(16.21%) patients. Symptoms of aggravation following hair
dye usage was seen in two (5.4%).

Of all the patients, 25 patients tested positive for photo
patch test and the overall positivity rate was 67.56%
(Figure 2). The patients who showed photo contact allergy
was 5 (13.51 %), contact allergy was 7 (18.91%), and photo
aggravated contact allergy was 13 (35.13%). In our study
no patients showed irritation after irradiation. The common
allergens showing positivity were parthenium (29.72%),
potassium dichromate (13.51%), Para-Phenylene-Diamine
(10.81%), fragrance mix (5.40%), Neomycin (2.70%),
colophony (2.70%), paraben mix (2.70%) (Figure 3). The
comparison of occupation with photopatch test is given
in the Figure 5, of which farmers had showed highest
positivity. The clinical picture and photopatch tests are
shown in Figures 6 and 7.

Figure 1: Clinicodemo graphic profile of patients

4. Discussion

Photoallergic contact dermatitis is brought on by exposure
to UV light following contact with a photoallergen or
absorption of a photosensitizer agent.3,4 Photodermatitis
may be induced by UV light (mainly UVA) or Visible light4

and eczematous eruption to both UVB and UVA is termed
Photosensitivity Dermatitis.5

Photoallergic contact dermatitis is a common
occupational skin disease and the risk factors include
working outside and contact with certain plants or
substances used in daily works or with cosmetic products.
The main cause of photodermatitis in India resulting in
photoallergy, contact dermatitis, and photoaggravation is
parthenium.6 It is characterised by a varied morphological
pattern like eczematous or noneczematous lesions over
sun-exposed sites mostly. Organic UV sunscreens, topical
nonsteroidal anti-inflammatory drugs, cosmetics and
fragrances are the other commonest agents causing PACD.7
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Table 1: Interpretation of photopatch test at 48 hours:

Reading at
irradiated site

Reading at
non-irratiated

site

Interpertation % of people
showing positivity

(n=25)

Morphological pattern encountered

0 0 No allergy 1. Airborne contact dermatitis like
pattern

2. PMLE like exposed site
involvement pattern
3. Lichenoid pattern
4. Hand eczema like pattern

++ 0 Photoallergy 13.51(n=5)
+ + Contact allergy 18.91(n=7)
++ + Contact

dermatitis with
photoaggrevation

35.13(n=13)

Figure 2: Total patients showing positivity

Figure 3: Common allergens showing positivity in our study

Figure 4: Common occupations encountered

Figure 5: Occupation based photopatch postivity

Patch testing combined with UV light exposure to create
the photoallergen is known as photopatch testing (PPT).
With the exception of the requirement for an adequate light
source and opaque shielding, the application of allergens
and scoring criteria are the same as those for general patch
testing. The best diagnostic method currently available
for PACD is photopatch testing.8 At present the various
photopatch series available are,8,9 German, Austrian, and
Swiss Photopatch Test series; The Scandinavian photopatch
test series;European photopatch test series and North
American standard photopatch test series. In our study we
used the Indian Standard Series (ISS) for our photopatch
tests.
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Figure 6: lichenified plaques over photo exposed area

Figure 7: Photo patch test showing positivity for parthenium after
irradiation.

In India, photopatch studies have employed either
European or Scandinavian photopatch series. Given the high
expense of these series and the differences in allergens
that cause photodermatitis due to the environmental and
occupational factors in India, this may not be appropriate
for Indian patients. Additionally, there is no known Indian
standard photopatch test series.4 Some studies have used
customized photoallergen based on their patient factors. In
our department, the regular Indian standard patch test series
was used for the photopatch test. This study is conducted
retrospectively to analyze the utility of regular patch test
series in diagnosing photo allergic contact dermatoses.

Our patients’ clinicodemographic characteristics
matched those previously documented in the literature. The
various morphological patterns of PACD observed in our
study were: ABCD pattern observed in most of patients
(due to parthenium), followed by PMLE like exposed site
involvement pattern, Lichenoid pattern and Hand eczema
like pattern.

The photopatch test’s overall posivity was 67%.
Parthenium hysterophorus was the most common allergen
in Rai et al.’s study, with 51% of participants exhibiting
a positive response.4 Parthenium produced photocontact
allergy in four and photoaggravation in six of their patients
and studies done by Sharma et al also showed parthenium
to be the most common photo allergen.10,11 Parthenium
is the most frequent cause of photoallergic dermatitis in
our study too with 30% of the patients testing positive
for it. Additionally, the majority of these patients showed
photo aggravated picture. Whereas studies done by Jindal
et al2 showed fragrance mix as the most common allergen
followed by para phenylene diamine (PPD) and parthenium
showed positivity in 17% of their patients. Potassium
dichromate was the second common allergens in our study
(14%) and were seen mostly in Masons. Other than cement,
Leather industries, bleaching agents, detergents, match box
heads also contain chromium. Similar to Masons, workers
pertaining to these industries have similar risk. The third
allergen which showed positivity was PPD with Six patients
(20%) eliciting photocontact allergy. Photo patch test series
was customized as per their patient need in the studies
compared above.

Apart from these allergens fragrance mix, paraben,
and neomycin were also noted in few patients. A Study
conducted by Panja et al. showed fragrance mix with highest
positivity but this was not observed in our study.12Allergens
of importance in western studies are sunscreens and drugs
like NSAID, chlorpromazine, promethazine and ketoprofen.
In study conducted by Ghuse et al., photopatch test was
found to be positive in 10-20% of facial melanosis.13

In brief, the overall positivity of photopatch is 67%
which makes the ISS patch test series a reliable source for
the diagnosis of photodermatoses in resource poor settings.
Addition to ISS of specific agents proclaimed to cause
photosensitivity can increase the accuracy of this tests, as
the patients with negative photopatch test did have some
form of contact with topical agents.

5. Conclusion

Now a days, significant number of patients belong to
photodermatoses. Finding the cause and the measures to
alleviate the symptoms and concerns of the patients are of
paramount importance. For specific diagnosis, photopatch
test series is essential and our study emphasize the
same. The current Indian standard series seems good for
photopatch test as 2/3rd of our patients tested positive
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for photodermatoses. Moreover, further study regarding
insecticides, air and water pollutants from industry is also
essential. Cosmetics, sunscreens and drugs like NSAIDs are
found to be the common cause for PACD. Photopatch series
with relevance to above allergens and customized to the
Indian environment is the need of the hour.

6. Limitation

1. Limited number of allergens were only photo patch
tested.

2. Our study population is small.

7. Conflict of Interest
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