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Abstract

Introduction: Patch testing is a diagnostic tool used in investigation to identify specific allergens in allergic contact
dermatitis (ACD). It helps find the prevalence and the trends of contact sensitization in the community.

Objective: To report the two years’ patch test results from a central hospital in Kathmandu.

Materials and Methods: Consecutive consenting patients of suspected ACD were patch tested with an Indian standard
Series (Systopic) from June 2014 to August 2016.

Results: Out of 141 patients tested, 89 were female (63.12%) and 52 were male (36.88%). Hand eczema was the
commonest pattern (53 patients) followed by persistent and recurrent eczema (44 patients) and face eczema (25
patients). Fifty- five patients (39%) had at least 1 positive allergic reaction. Among these, 16.31% were male and
22.70% were female. The most common allergen was nickel sulfate (19.9%) followed by fragrance mix (7.8%) and
paraphenyldiamine (PPD) (6.4%). Out of total positive cases 27 (21 females and 6 males) had shown strong positive
reactions (++). The Nickel Sulfate was responsible in majority of cases (18/27 cases). Farmers had the highest (57.14%)
rate of positive allergic reactions followed by housewives (39.62%). According to the regional eczema, patients with
persistent and recurrent eczema of different parts of body had the highest rate of positive allergic reactions (47.72%).
Almost half of patient with facial eczema (40%) had positive patch test.

Conclusion: Larger studies are required in the different parts of the country to find a more accurate data regarding the
sensitization pattern in Nepalese population.

Key words: Allergens; Dermatitis, Allergic Contact; Eczema; Nickel sulfate

Skin diseases are one of the common and significant
causes of morbidity in Nepal. The most common
skin disease was eczemas in a study conducted by
Shrestha and collegues, which consists of 12.2%
of all dermatological diseases (Shrestha, Gurung
and Rosdahl, 2012).* It has been found that rapid
urbanization has led to exposure and subsequent
sensitization of Nepalese population to many
allergens.’ This has increased the importance of patch
testing in Nepal as well.

Introduction

Patch testing is a diagnostic tool used in
investigation to identify specific allergens in
allergic contact dermatitis (ACD) or, in some cases, to
make the diagnosis of ACD.! The principle of patch test
(PT) is that in sensitized individuals, primed antigen-
specific T lymphocytes of the Th1 phenotype circulate
throughout the bodyand are able to recreate a delayed-
type hypersensitivity reaction when nonirritating
concentrations of the antigen are applied to normal

skin.?® The procedure of patch testing is not a difficult
one to perform, but the reading and interpretation of
the PT and establishing their relevance to the individual
cases require training and experience. Once the PT is
completed, allergens are identified, and relevance has
been established, educating the patient about the
avoidance of exposure is critical.?
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The aim of this study is to analyze the results of patch
testing with Indian Standard Series (20 allergen kit
by Systopic India Ltd) and compare the results with
other similar studies in other centers in Nepal and the
subcontinent.

Materials and Methods

This was a hospital based retrospective analysis of the
data collected from the patients who were patch tested
with a clinical diagnosis of allergic contact dermatitis.
The study was approved by the institutional review
board. All patients who were patch tested at our
center from June 2014 to August 2016 were included
in this study.

Patch testing was performed using the Indian Standard
Series of allergens (20 allergens) using aluminum patch
test chambers mounted at the back with the help of
micropore paper tape. The reading and interpretation
of the results were in accordance to the International
Contact Dermatitis Research Group (ICDRG) with the
application of 2 days and reading at 2" and 4" day. The
PT results were read by the same investigator.®

Sample Size: A total of 141 of patients were included
in this retrospective data analysis. All patients with
clinical diagnosis of allergic contact dermatitis after
getting due consent were subjected to the patch test.
They were properly instructed on the procedure of
patch tests. Patient privacy was maintained at utmost.

Data management
The data obtained from the proforma were collected,
checked and entered in the SPSS data sheet.

Results

There were a total of 141 patients included in the
study. Among these, 89 were female (63.12%) and 52
were male (36.88%). The majority of the patients were
from the age group 20-30 years (33.57%) (Table 1). The
distribution of sensitization to the allergens based on
sex is summarized as table 2 and 3.

Hand eczema was the most common pattern of
dermatitis for the patch test seen in 53 patients. The
other common form was persistent and recurrent
eczematous eruption on different parts of body
other than face and palms/ sole found in 44 patients.
Regional dermatitis of face, lip and ear was seen in 25
patients (Table 4).

According to the occupation, the most frequently
patch tested group was housewives (53), followed by
skilled labors (33), students (27), office workers (21)
and farmers (7) (Table 5).

Fifty- five patients (39%) had at least 1 positive allergic
reaction. Among these, 16.31% were male and 22.70%
were female.

None of patients showed positive reactions to wool,
alcohol or 2% formaldehyde. In rest of the allergen
there was at least one positive reaction. The most
common allergen was nickel sulfate (19.9%) followed
by fragrance mix (7.8%) and paraphenyldiamine
(6.4%). These allergens were followed in order of
frequency by cobalt sulfate (5%), nitrofurazon (3.5%),
parthenium (2.8%), colophony (2.8%), balsam of Peru
(2.1%), potassium dichromate (2.1%) and benzocaine
(2.1%). The reactions to other allergens were less than
2.0%.

Out of total positive cases 27 (21 females and 6 males)
had shown strong positive reactions (++). The Nickel
Sulfate was responsible in majority of cases (18/27
cases). Whilst, 37 cases (19 males and 18 females) had
mild (+) reactions in patch testing.

According to the profession, farmers had the highest
(57.14%) rate of positive allergic reactions followed by
housewives (39.62%). Male skilled labors had a slightly
low rate of allergic reactions (33.33%).

According to the regional eczema, patients with
persistent and recurrent eczema of different parts of
body had the highest rate of positive allergic reactions
(47.72%). Almost half of patient with facial eczema
(40%) had positive patch test.

Table 1: Frequency of positive result cases according to age group.

. b Male Female Total
Ageinyears | Number (+ve) n % (+ve) n % (+ve) n %
<10 1 0 0 0 0 0 0
10-20 24 0 0 6 24 6 24
20-30 47 9 19.15 11 23.4 20 42.55
30-40 28 4 14.29 8 28.57 12 82.86
>40 41 10 24.39 7 17.07 17 41.46
Total 141 23 16.31 32 22.70 55 39.00
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Table 2: Table showing patch test results with each reactant according to sex.

Chemical (concentration % and vehicle)

Number of positive patch tests

Total (n=86) Male Female
Vaseline 100% 0
Wool alcohol 0
Balsam peru 3 2+ 1+
Formaldehyde 2% 0
Mercaptobenzothiazole 1 1+
Potassium dichromate 3 L+
2+
Nickel sulphate 5% 28 L+ 3++ L+ 15++
1+ 7+
Cobalt sulphate 5% 7 L+ 1+ L+
4+
Colophony 10% 4 2+ 2++
Epoxy resin 1% 1 1+
Paraben mix 9% 1 1+
L 2+ 2+ 1++
Paraphenylenediamine 9 1+ 34
Parthenium 15% 4 1+ 2++ 1+
Neomycin_sulphate 20% 1 1+
i 1+
Benzocaine 5% 3 1++
1+
Chlorocreson 1% 2 1+ 1+
. 3+ 2+ 1++
Fragrance mix 8% 11 24 34
Thiuram mix 1% 2 1+ 1++
1+ 1+ 1++
Nitrofurazon 1% 5
2+
Black rubber mix 0.6% 1 1+
Angry back 0
Total 86 31 7 27 21
Note: + definite mild,++ definite strong
Table 3: Table showing patch-test results based on sex.
Test result
Positive Negative Total
n % n %
Male 23 44.2 29 55.8 52
Female 32 36 57 64 89
Total 55 39 86 61 141
Table 4: Frequency of positive result cases according to diagnosis.
s . . Male Female Total
Clinical Diagnosis
n % n % n %
Hand Eczema (n = 53) 8 15.09 10 18.87 18 33.96
Face/Lip/Ear Eczema (n = 25) 1 4 9 36 10 40
Atopic Dermatitis (n = 19) 3 15.79 3 15.79 6 31.58
Partly Body Eczema (n =9) 2 22.22 2 22.22 4 44.44
ACD/ABCD (n = 35)
(persistent and recurrent 9 25.71 8 22.86 17 48.57
eczematous eruptions)
Total (n = 141) 23 16.31 32 22.70 55 39.01
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Table 5: Frequency of positive result cases according to occupation.

Male Female Total
n % n % n %
Housewife (n=53) 0 0 21 39.62 21 39.62
Farmer (n=7) 4 57.14 0 0 4 57.14
officer-worker (n = 21) 5 23.81 3 14.29 8 38.1
skilled-labor (n = 33) 11 33.33 3 9.09 14 42.41
Students (n = 27) 3 11.11 5 18.52 8 29.63
Table 6: Comparison of common allergens in different studies
Nepal India®® India ** China® Isreal*? Europe®® USAY
Nickel sulphate 19.9 314 12.9 221 13.9 17.9 16.7
Fragrance mix 7.8 11.4 5.5 15.5 7.1 9.7 104
Phenylenediamine 6.4 6.4 5.3 12.8 1.8 3.9 4.8
Cobalt sulphate/chloride 5 12.1 5.4 NA 3.4 5.9 7.4
Nitrofurazone 3.5 10.7 6 NA NA NA NA
Parthenium 2.8 26.4 14.6 NA NA NA NA
Colophony 2.8 9.3 5.7 5 0.8 4 2.6
Potassium dichromate 2.1 15.7 11.1 8.9 3.8 4.6 43

Discussion

In our study;, fifty-five patients (39%) out of 141 patients
tested with patch test for suspected ACD showed at
least 1 positive reaction. This finding was similar to
a Turkish study where it was 32.3% and Isreali study
where it was 43.5%.72 But contrary finding was found
in study conducted in Nepal by Parajuli et al (2017)
which showed a higher allergic reaction (54.3%).° The
discrepancy might be due to their small sample size
(35 patients). Similarly, some studies got even higher
sensitization than noted by Parajuli et al; Sharma VK et
al 1998 (65.5%) and VK Sharma et al 2004 (63.6%).>%1°

The most common pattern was the hand eczemas,
which was similar to the findings of Parajuli et al
(2017), Agrup G 1969, Goh C L 1989 and Holness D L
et al 1995.5'13 This was in contrast to Indian studies
which showed air borne contact dermatitis as being
the commonest type of eczema.®

Nickel was the commonest sensitizer in this study
(19.9%). Most of the Asian and European studies also
reported nickel as the commonest sensitizer (Table
6). The pattern of sensitization is similar to the other
centersinthe world where nickel was the most common
sensitizer. But Indian studies showed parthenium to be
the most common. The next most common sensitizer
in our study was fragrance mix which was similar to the
studies from China, Isreal, Europe and United states.
But on the contrary, fragrance mix from Indian studies
was found less common.**

Sensitivity to Phenylenediamine in our study (6.4%)
was comparable to studies from other countries as well
except for a Chinese study (12.8%). Cobalt sensitivity
(5%) was similar to that of European and US studies
but lower than an Indian study (12.1%). Parthenium is
not seen as much of a menace in Nepal as in India.
But the rapid growth of this plant in the higher lands
may invite trouble in future. Colophony was found to
sensitize only female patients (2.8%) in our study. The
reason might be due to increasing use of cosmetic
ranges with rosin in it. The sensitivity of the potassium
dichromate (2.1%) was found to be lower than in other
studies compared to ours. The reason for this might be
less construction work going on that particular period
and even lower rate of seeking medical consultation
with dermatologist for patch testing. Wool alcohol and
formaldehyde were not found to sensitive in any of
the patients. All others allergens showed less than 2%
sensitivity in our study.

Use of single type of patch test kit with only 19 allergens
being used. Sample size was not large enough.

Conclusion

We found that more than one third of suspected
allergic cases show positive reaction to one or more
of commonly used allergen series. Most common
allergen being nickel (19.9%) followed by fragrance
mix and PPD. Hand eczema is most common condition
subjected to patch test. We need to do patch testing
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more frequently. Feet and face dermatitis are less
studied about and they need more focus. A multi-
centric study with larger sample size might be able to
find different type of common allergens which would
be useful to devise an appropriate set of patch test kit
for the Nepalese population. A multi-centric study with
larger sample size might be able to find different type
of common allergens which would be useful to devise
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