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STUDY OF COMMON ALLERGENS IN PATIENTS WITH ALLERGIC CONTACT
DERMATITIS: A HOSPITAL BASED STUDY
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ABSTRACT

Allergic contact dermatitis (ACD) is one of the most common diseases presenting to the
Dermatology department. The one and only method of preventing as well as treating this
disease is avoidance of the allergen causing it. The identification of the allergen causing the
ACD is possible by performing patch testing. The purpose of this study was to identify common
allergens among patients with ACD using Indian standard series (ISS) of patch test. Clinically
suspected cases of ACD were included in the hospital based cross-sectional study from January
to December 2017. These cases underwent patch testing with the ISS. The study assessed the
following variables: sex, age, occupation, site and positive patch test results. There were a
total of 58 patients among which, 36.2% were males and 63.8% were females with a mean age
of 32.36+12.51 years. Positive patch test reactions were seen in 63.0% of patients. The most
common allergens were nickel sulphate (51.4%), fragrance mix (37.8%), potassium dichromate
(8.1%), colophony (8.1%) and black rubber mix (8.1%). Among male, most common allergens
were fragrance mix (57.1%), nickel sulphate (28.6%) and potassium dichromate (21.4%) while in
female, most common allergens were nickel sulphate (65.2%) and fragrance mix (26.1%). In our
study, majority of the allergens were positive. Hence, the ISS used in the study might be suitable
in the context of Nepalese population. However, further similar studies on large number of
patients with multiple allergens are required to determine the exact number of contact allergens
prevalent in our population.
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INTRODUCTION

Allergic contact dermatitis (ACD) should
be suspected in any patient with ongoing
dermatitis. Once the detected allergens are
removed from the patient’s environment, it
results in clearing of the dermatitis.! One in
five individuals from the general population
have contact allergy.? A study in rural village
development community of Nepal showed ACD
in 7.7% of the population.® ACD is a type IV,
delayed type reaction where there is activation
of antigen specific T cells in a sensitized
individual.'* Patch testing is considered the
gold standard in the diagnosis of ACD.* It
creates an allergic response to non-irritating
concentrations of allergens, which are applied
directly on the skin.!

Standard series of allergens are recommended
for use in patch testing. It contains different
allergens that most commonly cause ACD in
the general population being patch tested.
According to the differences in regional
allergen exposure, there are different patch
test series such as British standard series, North
American standard series, European standard
series, Korean standard series and Indian
standard series (ISS). 5 These different patch
test series vary in number as well as in the
type of allergen. Nepal doesn’t have a standard
patch test series. So, ISS was used in this study
for patch testing. This study was done with the
aim of finding out the common allergens in
patients clinically diagnosed with ACD.

MATERIALS AND METHODS

This was a hospital based cross-sectional study
conducted in the department of dermatology,
Nepal Medical College Teaching Hospital from
January to December 2017. Ethical approval
was obtained from Institutional Review
Committee of Nepal Medical College. All the
patients clinically suspected to have ACD were
included in the study. Patients with acute
eczema and those who had lesions on the upper
back (patch test site) were excluded from the
study. An informed and written consent was
taken from all patients.

Patch testing was performed using ISS,
approved by Contact and Occupational
Dermatitis Forum of India (CODFI). The test
panel consisted of the following allergens:
vaseline (as control), wool alcohol, balsam of
Peru, formaldehyde, mercaptobenzothiozole,
potassium dichromate, nickel sulphate, cobalt
sulphate, colophony, epoxy resin, paraben mix,
paraphenylenediamine (PPD), parthenium,

neomycin, benzocaine, chlorocresol, fragrance
mix, thiuram mix, nitrofurazone and black
rubber mix.

Finn chambers were used and allergens were
applied in round chambers of aluminium,
which was mounted on adhesive tapes free
from colophony. Patch tests were applied on
the upper half of the back of the patient after
cleaning with spirit, and the patches with
the allergens were applied in vertical rows
beginning from the left scapula and continuing
over the right, but avoiding the skin over the
vertebral column. Patients were instructed to
leave (keep) the patches in place for 48 hours
and to avoid taking a bath or washing the back
during this period. They were advised to avoid
any activity that may cause excessive sweating.
Readings of patch tests were done at 48 hours
and at 96 hours. These readings were recorded
according to the scoring system of International
Contact Dermatitis Research Group (ICDRG)
(Table 1). The diagnosis of ACD was confirmed
based on a positive patch test reaction to an
allergen.

Table 1: Recording of patch test reactions

according to the ICDRG scoring system.®

Score Description

- Negative
o Doubtful reaction; faint erythema
) only
Weak positive reaction; palpable
+ erythema, infiltration, possibly
papules
. Strong positive reaction; erythema,

infiltration, papules, vesicles

Extreme positive reaction; intense
+++ erythema, infiltration and coalesc-
ing vesicle

IR Irritant reaction of different types
NT  Not tested

Recordings of demographic variables, clinical
history, examination findings and patch test
results were taken in the prepared proforma.
Data was entered and analysed in Statistical
Package forthe Social Sciences (SPSS) version 16.
Descriptive statistics was interpreted in terms
of percentage, mean and standard deviation.

RESULTS

A total of 58 clinically diagnosed patients of
ACD underwent patch test with ISS. Among
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them, 36.2% (21/58) were males and 63.8%
(37/58) were females, thus showed a female
preponderance. The age group of the patients
ranged from 7-73 years with the mean age
of 32.36+12.51 years. Maximum numbers of
patients were in the age group 26-35 years (Fig.
1). Occupation wise, homemakers constituted
the majority 37.9% (22/58) followed by office
workers 24.1% (14/58) (Others included
shopkeeper 3.4% (2/58), driver 1.7% (1/58) and
carpenter 1.7% (1/58) [Fig. 2].

Of the total 58 patients, most of the patients
had ACD localized to the hands 51.8% (30/58)
followed by feet 20.7% (12/58) and face 15.5%
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Fig. 1: Distribution of patients according to the
age group
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Fig. 2: Distribution of patients according to the
occupation

(9/58). Scalp was the least involved site and
affected only two patients (Table 2). Out of 58
patients undergoing patch testing, 63% (37/58)
of them tested positive to either one or more
allergens. Among them, 56.7% (21/37) reacted
to a single allergen and remaining 43.3% (16/37)
to more than one allergen (Table 3).

Out of 37 patients, 51.4% (19/37) showed
positive reaction to nickel sulphate and 37.8%

Table 2: Distribution of patients according

to the site of ACD (n=58)

Sites Number of patients %

Hands 30 51.8
Feet 12 20.7
Face 9 15.5
Generalized 6 10.3
Extremities 5 8.6
Neck 5 8.6
Trunk 5 8.6
Scalp 2 34

Note 1: Results do not add upto 100% since each
patient generally had more than one lesion on
the same or different parts of body; 2. Extremities
exclude hands and feet.

Table 3: Frequency of allergens in

patients with positive patch test reactions

(n=37)

Number of Nl}mber Pf patients

with itiv h 0%
Allergens t poietst e patc o
! 21 56.7
2 13 35.1
3 5.4
> 1 2.7
Total 37 100

Table 4: Results according to Indian
standard series of patch test (n=37)

ositive reactions
Allergens P ) %)
Nickel Sulphate 19 51.4
Fragrance mix 14 37.8
Potassium dichromate 3 8.1
Colophony 3 8.1
Black rubber mix 3 8.1
Cobalt 2 5.4
Epoxy resin 2 5.4
PPD 2 5.4
Neomycin 2 5.4
Chlorocresol 2 5.4
Wool alcohol 1 2.7
Formaldehyde 1 2.7
Mercaptobenzothiazole 1 2.7
Parthenium 1 2.7
Benzocaine 1 2.7
Thiuram mix 1 2.7
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Table 5: Distribution of patients with positive patch test reactions according to gender

Allergens Patien;z ;A(I:lttll(; IIl)sositive I\/I(illlflgo) Fer(trlilzeggo/o)
Nickel sulphate 19 4 (28.6) 15 (65.2)
Fragrance mix 14 8 (57.1) 6 (26.1)
Potassium dichromate 3 3(21.4) 0(0.0)
Colophony 3 0(0.0) 3(13.0)
Black rubber mix 3 1(7.1) 2 (8.7)
Cobalt 2 0(0.0) 2 (8.7)
Epoxy resin 2 2(14.3) 0 (0.0)
PPD 2 0(0.0) 2 (8.7)
Neomycin 2 2(14.3) 0(0.0)
Chlorocresol 2 0(0.0) 2 (8.7)
Wool alchohol 1 0(0.0) 1(4.3)
Formaldehyde 1 0(0.0) 1(4.3)
Mercaptobenzothiazole 1 1(7.1) 0 (0.0)
Parthenium 1 1(7.1) 0(0.0)
Benzocaine 1 0(0.0) 1(4.3)
Thiuram mix 1 0(0.0) 1(4.3)

Table 6: Comparison of common allergens in different studies

Author Country Common Allergens
1st an 3rd
Watts et al'?(2018) I_Jnited Nickel Sulphate PPD Cobalt
Kingdom
Freireich-Astman et . Potassium :
al’*(2007) Israel Nickel Sulphate dichromate Fragrance mix
Yu et al*(2017) Korea Nickel Sulphate Cobalt Potassium dichromate
Potassium
Hassan et al’ (2013) India dichromate, Nickel Cobalt Thiuram mix
Sulphate
- . Fragrance mix, .
Parajuli et al’(2017) Nepal Nickel Sulphate Parthenium Multiple allergens
Bhattarai et al'®(2016) Nepal Nickel Sulphate Gentamicin Fragrance mix
Potassium dichromate,
Present study Nepal Nickel Sulphate Fragrance mix Colophony, Black
rubber mix

(14/37) showed positive reaction to fragrance most common allergens were fragrance mix
mix. Potassium dichromate, colophony and 57.1% (8/14) nickel sulphate 28.6% (4/19)
black rubber showed positive reactions in and potassium dichromate 3 (21.4%). Among
8.1% (3/37) of the patients while cobalt, epoxy females, most common allergens were nickel
resin, PPD, neomycin and chlorocresol were sulphate 15 (65.2%) and fragrance mix 6 (26.1%)

positive in 5.4% (2/37) (Table 4). Among males, (Table 5).
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DISCUSSION

In our study, 58 patients underwent patch
testing for the diagnosis of ACD. Among
them, over one-third were males and nearly
two-third were females, showing a female
preponderance. This is in concordance with the
study done by Parajuli et al,” where there were
42.8% males and 57.2% females. A study by
Sudhashree et al® which used ISS containing 29
allergens also showed a female preponderance.
Moreover, a systematic review and meta-
analysis on prevalence of contact dermatitis
also showed higher prevalence in females.?
But, other studies done by Hassan et al® and
Bajaj et al'® showed a male preponderance. The
reason for female preponderance in our study
can be due to the fact that females have greater
contact with the allergens, as they are exposed
to household activities, cosmetics, farming and
wet works than the males.

The age group of the patients ranged from 7-73
years with the mean age of 32.36+12.5 years in
our study. Maximum number of patients was
in the age group of 26-35 years. Similarly, in
the study by Singhal and Reddy'! most of the
patients were young adults between 20 and
39 years old. A study by Watts et al*? which
used patch testing with extended British
standard series included patients 18-77 years
with mean age of 36.9+14.4 years. The age
distribution in our study is representative
of our demographic profile, where younger
population outnumbered the elderly.?

Majority of the patients in our study were
homemakers, which was similar to the study
done by Parajuli et al’ in Nepal. Similar results
were seen in the studies from India.*'! On
the other hand, study conducted in United
Kingdom by Watts et al*? had office work as the
major occupation of the patients. In countries
like Nepal and India, a significant number
of females are homemakers. Besides, in our
custom females are exposed to the common
allergens from early age like in the form
of wearing artificial jewelleries, cosmetics,
fragrances, etc.

Most common site of ACD in our study was the
hands (51.8%). Other common sites were feet
and face which were involved in 20.7% and
15.5%, respectively while the least common
site was scalp (3.4%). Similarly, in the study by
Singhal and Reddy,'* hands were the commonest
site involved. Studies from the Czech Republic'*
and Kuwait®® also reported hands as the
common site of involvement. However, in the
study done by Yu et al,® the most common site
were face and trunk followed by hands and

extremities. Frequent involvement of hand in
our study may be due to the fact that the hand is
the most exposed part of the body which comes
in regular contact with the allergens, especially
in homemakers, farmers and constructional
workers. Other reason might be that the people
from our country are not habituated to wearing
gloves.

In this study, 63.0% of patients showed positive
patch test result among 58 patients. Another
study from Nepal by Parajuli et al’ reported
54.3% of patients with positive patch test
result among 35. Similar results were also
noted in the study done by Sudhashree et al®
which showed 64.7% of patients with patch test
positive among 85. Patch test positivity of 65.3%
by using ISS of 28 allergens were noted in the
study by Singhal and Reddy.!! Another study
which used European standard series for patch
testing in Pakistan by Hussain et al'” showed
patch test positivity of 61%. This percentage of
patch test positivity was comparable to that of
patch testing using ISS.

In our study, 56.7% reacted to only one allergen
and remaining 43.3% reacted to more than
one. In the study by Parajuli et al,” 89.4%
patients reacted positive to a single allergen. In
the study by Sudhashree et al,® 74.5% showed
positive reactions to multiple allergens and
25.5% were positive for single allergen. Similar
result of higher positivity for multiple allergens
(55.8%) were noted in study done by Yu et al.’®
In the same study, single allergen was positive
in 16.7%. This difference could be due to higher
number of allergens in patch test series used in
their study as well as different prevalence of
ACD in different geographical location.

Nickel sulphate was the most common allergen
in various studies including the two studies
from Nepal (Table 6).712161819 Nickel sulphate
(51.4%) and fragrance mix (37.8%) were the
most common allergens in our study. Nickel
sulphate followed by fragrance mix were
also the most common allergens seen in the
systematic review and meta-analysis study of
Alinaghietal.?Both Hussain et al'’ and Freireich-
Astman et al*® also showed nickel sulphate
to be the most common allergen. However,
potassium dichromate was the second most
common allergen in contrast to fragrance mix
seen in our study. Similarly, in other studies by
Hassan et al’® and Boonchai et al* potassium
dichromate was the most common allergen.
In the study done by Watts et al*? and Shakoor
et al?* the most common allergen was nickel
sulphate like ours. However, second most
common allergen in their study was PPD.122
In our experience, patients with sensitivity
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to cement and hair dye are more confident of
association of their dermatitis and exposure to
respective allergens, and hence are not inclined
to undergo patch testing. This could be a cause
of less number of positive patch test results to
PPD and potassium dichromate in our study.

In this study the most common allergens
among females were nickel sulphate (65.2%)
and fragrance mix (26.1%), while, in male
fragrance mix (57.1%) was the most common
allergen followed by nickel sulphate (28.6%). A
study done by Bhattarai et al'®* among patients
with hand eczema, also showed nickel sulphate
to be the commonest allergen among females.
Alinaghi et al*> also showed nickel sulphate
followed by fragrance mix as the most common
allergens in both the gender. In the study done
by Hassan et al® the most common allergen in
male was potassium dichromate followed by
thiuram mix, however in females, the most
common allergen was nickel sulphate followed
by cobalt. Most common allergens in males
and females in the study by Shakoor et al*
were PPD and nickel sulphate respectively. The
reason for nickel sensitivity among females in
our study can be due to the fact that females are
naturally expected to have greater contact with
nickel which is commonly found in jewellery
and utensils.

Parthenium is abundantly found growing
around major urban areas such as Kathmandu,
Hetauda, Bharatpur, Butwal, Pokhara, Dang,
Surkhet and Nepalgunj.?> However, our study
showed only 2.7% of positive reaction to
parthenium. Similar results of less positive
reactions to parthenium (2.8%) were seen in
the study done in Nepal by Paudel et al.?® This

is in contrast to the study done by Parajuli et
al’ in our country, where parthenium was the
second most common allergen. Other studies in
India also showed higher rates of parthenium
positive  reactions.'*?*  This  differences
regarding frequency of positive reactions to
partheniumin our study as compared to others
in similar geographical area should be further
explored in future studies.

However, the limitations of this study were the
small sample size and the use of the patch test
kit developed elsewhere. Till date, a Nepalese
standard series for patch testing is lacking.

ACD is one of the frequently encountered
conditions in the Dermatology Department.
The identification of the allergen is important
for the management of the ACD, as avoidance
of the allergen is pivotal to both prevention and
treatment of the condition. This is possible by
performing patch testing. In our study, majority
of the allergens were positive. Hence, the ISS
of patch testing used in the study might be
considered suitable for Nepalese population.
Future studies could focus on conducting
large scale, multi-centre studies including
different standard series or multiple allergens
to determine the set of allergens that could be
used in the development of Nepalese standard
series tailored for Nepalese population.
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