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Abstract There are two methods that can be used to detect the causative of
allergen that trigger the occurrence of Atopic Dermatitis (AD): skin prick test
(SPT) and specific IgE (sIgE). Indonesia has developed SPT using local allergens
extract to be used as an allergen diagnostic tool. This study aims to determine
the correlation between local SPT from Indonesia and sIgE of mites. As many as
45 subjects who met the inclusion criteria were included in this study. Skin prick
test was evaluated twice, one week apart. The first SPT was done with standard
SPT, and second SPT with local SPT. The sIgE examination was examined at the
second week, after performing SPT with local allergen extracts. The subjects in
this study were 18-60 years old and dominated by females (75.56%). The three
diagnostic tools used in this study showed the same clinical relevance (68.89%).
From the mites sIgE examination, it was found that Tyrophagus putrescentiae was
the most common sensitized allergen found in positive mites SPT (57.78%).
The results of this showed significant results (P <0.05) and moderate correlation
(r = 0.40-0.69) between sIgE class and wheal diameter of local SPT on mites
allergen. This study found that local SPT from Indonesia has good clinical
relevance and positive correlation with other diagnostic tools that already exist,
therefore can be considered as a diagnostic tool for determining the cause of
atopic dermatitis in the future.
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INTRODUCTION

Atopic dermatitis (AD) is chronic skin inflammation that manifested as
recurrent eczematous lesions and intense pruritus which exacerbated by many
trigger factors such as allergens, emotional stress, infection, and climate change
(Solomon et al., 2019; Langan et al., 2020). Atopic dermatitis frequently associated
with other atopic diseases such as allergic rhinitis, asthma, and food allergy
(Solomon et al., 2019). Atopic dermatitis is one of the most common skin diseases
where almost one fifth of the population of developing countries is affected. It is
estimated that AD affects about 15-20% of children and 1-3% of adults (Nutten,
2015; Langan et al., 2020). The prevalence of AD has increased during the past
decades, especially in the Europe, United States (US), and Japan. In the US the
prevalence of AD in children was reported to be 11.3-12.7% and 6.9-7.6% in adults.
The prevalence of AD in Indonesia is estimated at 23.67% (Wicaksana et al., 2017;
Torres et al., 2019; Kim et al., 2019).

Mites are one of the most common allergens in the world. They can cause
several allergic diseases such as atopic dermatitis, asthma, and allergic rhinitis,
which can not only affect the quality of life, but can also cause morbidity and
mortality (Taha et al., 2018; Miller, 2019). The most common species of mites found
in Indonesia are Dermatophagoides farinae which is commonly found in sofas and
Dermatophagoides pteronyssinus which can be found in dust and many stuff such
as mattresses, bedding, and stuffed animal (Anggraeni et al., 2021; Huang et al.,
2017; Putera et al., 2021). Avoiding exposure to dust mites is recommended by
many clinicians for the prevention and treatment of patients with AD (Bumbacea
et al., 2020).

There are 2 methods that can be used to detect the causative allergen, which
are skin prick test (SPT) and specific IgE (sIgE). In many countries, SPT is
considered as gold standard for diagnostic method, while sIgE is a complementary
test. Both methods may have the advantages and disadvantages. SPT s
inexpensive, quick, and sensitive; while sIgE assay is more specific, but also more
expensive and the results cannot come out right away (Kumar et al., 2015; Bignardi
et al., 2019). In addition, SPT examination also cannot be performed on patients
with dermatographism, pregnant women, infants and toddlers, and currently
undergoing certain drug therapy such as antihistamines and beta blockers. Specific
IgE antibody testing is an option if there are conditions as mentioned above
(Yudhistira et al., 2019).

The cost of imported allergen extracts for SPT, which is considered as the gold
standard, is quite high. Furthermore, they are not always available in Indonesia.
Therefore, a skin prick test with a local allergen was made. This study aims to
determine the correlation between local SPT from Indonesia and sIgE of mites.

MATERIAL AND METHODS

Subject of this clinical trial study were 45 patients of Allergy-Immunology
Division Outpatient Clinic of Dr Soetomo General Academic Hospital Surabaya,
Indonesia who meet the inclusion and exclusion criteria. The sampling technique for
this study was purposive sampling. The sample size were determined by sample
size formula for diagnostic test using disease prevalence of 55.2% (Heinzerling
et al., 2013; Suwarsa et al., 2017; Negida et al., 2019). The inclusion criteria were
patients with AD history, aged 18-64 years old, in good health at the time of
examination, and willing to participate in the study by filling out an informed consent
form. The exclusion criteria were pregnant women, suffering from atopic dermatitis
or other skin diseases at the time of examination, previous history of anaphylactic
shock, having a history of chronic disease, or taking certain medications in the past
2 weeks.

The subjects of this study were examined for SPT and the sIgE for mites
allergen. Before SPT and the sIgE examination, subject history taking and physical
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examination was performed. This include the age, gender, self and family history of
atopic disease, complete questionnaire of Hanifin Rajka criteria, and history of
suspected mites allergy. House dust mites SPT allergen extract used for this study
was extracted from Dermatophagoides pteronyssinus. Standard SPT allergen
extract was produced by Astromed® dan local SPT allergen extract was produced
by Teaching Industry Allergen by Dr.Soetomo Hospital-Universitas Airlangga,
Surabaya, Indonesia (Putera et al., 2021). The production of local SPT has 9 steps
of manufacturing an allergen extract including comminution, defatting, extraction,
clarification, dialysis, concentration, sterilization, standardization, and quality
control.

SPT was evaluated twice, one week apart. The first SPT was done on the right
volar side of the forearm using standard allergen extracts. The testing area was
denoted by a minimum of 3 cm between allergens. In the testing area, the subject’s
skin was dripped with standard allergen extracts and then pricked by microlancette
(1 microlancette was used for 1 allergen). For the next step, allergen extract was
removed promptly with sterile gauze. The results were read after 15-20 minutes.
The induration is measured and considered as positive SPT result if its diameter is
more than 3 mm, with the induration of positive control is more than 3 mm and
negative control less than 3 mm. The second SPT was done 1 week following the
first SPT. The same process was repeated on the left volar side of the forearm with
new local allergen extracts. Before performing the second SPT, adverse effects from
the first SPT was evaluated.

The sIgE examination was examined at second week, after performing SPT
with local allergen extracts. Mites allergen consist of Dermatophagoides farinae,
Dermatophagoides pteronyssinus, Dermatophagoides microceras, Thyrophagus
putrescentiae, and Blomia tropicalis. The sIgE result was considered positive if the
concentration is more than 0.35 kU/I. The sIgE test was using Allergy Euroline Atopy
Indonesia 1 by Prodia Clinical Laboratory (CAP accredited).

This study used descriptive statistics (mean, minimum, maximum, and
percentage) to describe the variables, and Spearman correlation. The result is
significant if the p value is less than 0.05. SPSS version 25.0 was used to analyze
the statistical data. This study was approved by Ethical Committee of Dr Soetomo
Academic General Hospital, Surabaya, Indonesia (1493/KEPK/IX/2019).

RESULTS

Table 1 showed the characteristics of patients in this study. Subject of this
study were 45 patients, 75.56% of them were female. The patient’s age range was
18-60 years, with a mean age of 27.2 + 8.016 years. Most patients were in the age
group of 21-30 years old (34 patients; 75.56%).

Table 1. Subject characteristics.

Characteristics Total(%)
Gender
Female 34 (75.56)
Male 11 (24.44)
Age
Mean + SD, years 27.20 + 8.01
Range, years 18 - 60
Age Group (years old)
<20 4 (8.89)
21-30 34 (75.56)
31-40 4 (8.89)
41-50 1(2.22)
51-60 2 (4.44)

Hanifin Rajka criteria was used to diagnose atopic dermatitis of the subjects
in this study. The most common clinical symptom was itchy skin/pruritus, which
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was complained by 38 patients (84.44%). Furthermore, 37 patients (82.22%)
complained of typical morphology and distribution of AD lesions. A total of 22
patients (48.89%) had chronic/chronically-relapsing complaints and 42 patients
(93.33%) had history of atopic disease. Dry skin was complained by 29 patients
(64.44%) and scaly skin was complained by 15 patients (33.33%). A total of 29
patients (64.44%) admitted that their complaints were influenced by
environmental/emotional factor and 21 patients (46.67%) had early age onset of
AD.

Atopic history in the patients and their family showed in Figure 1. A total of
42 patients (93.33%) had self-history of atopic disease. Atopic dermatitis was the
most common self-history of atopic disease in 31 patients (68.89%) followed by
food allergy in 25 patients (55.56%) and rhinitis allergic in 23 patients (51.11%).
A total of 24 patients (53.33%) had history of atopic disease in their family. A total
of 11 patients (24.44%) had history of food allergy and 9 patients (20%) had history
of rhinitis allergy in their family.

a Atopic dermatitis_ b Food allergy I
Food aIIergy—: Asthma
Allergic rhinitis-[ Allergic rhinitis=
Allergic conjunctivitis— I Allergic conjunctivitis—:
Atopic dermatitis

Asthma-_

I T T T 1
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Figure 1. History of atopic disease including self history (a) and family
history (b). One subject might have more than 1 answer.

In this study, a total of 33 patients had history of suspected HDM allergy
among 45 atopic dermatitis patients diagnosed with Hanifin Rajka criteria. Figure 2
showed the results of local mites SPT, standard SPT, and sIgE and the clinical
relevance to history of suspected HDM allergy. It was shown that 26 subjects
(57.77%) got positive results from local SPT, 28 subjects (62.22%) got positive
results from standard SPT and 23 subjects (51.11%) got at least 1 positive result
from sIgE test. The three diagnostic tools used in this study showed the same
clinical relevance of 68.89% (31 out of 45) consisted of patients with history of HDM
allergy who got positive SPT or sIgE result and patients with no history of HDM
allergy who got negative SPT or sIgE result.

_ - History of suspected
= 30 30
as 26 b 28 c HDM allergy

23 Hm Yes

= No
20 20 204

5 g B
e g ki

10

0=

Positive

10+

[Tl .

Negative

Positive

5
[ ma

Negative

10

0-

Positive

=

Negative

Local SPT results Standard SPT results slgE results

Figure 2. The results of SPT and sIgE and the clinical relevance to the
subjects’ history of suspected HDM allergy.
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Distribution of mites sIgE results and class of sIgE is shown in Figure 3. From

the mites sIgE examination, it was found that Tyrophagus putrescentiae was the
most common sensitized allergen (57.78%), followed by Dermatophagoides
microceras (48.89%). Specific IgE class consists of 6 classes as follows: Class 0
(0 < sIgE < 0,35 kU/I), Class 1 (0,35 < sIgE < 0,7 kU/1), Class 2 (0,7 < sIgE < 3,5
kU/l1), Class 3 (3,5 < sIgkE < 17,5 kU/I), Class 4 (17,5 < sIgE < 50 kU/I), Class 5
(50 < sIgE < 100 kU/I), Class 6 (sIgkE > 100 ku/1).

Der p IgE class

Total

40-
204
0 J
Q‘Q o L
Q Q QP

IgE class:
/| 5

4
3
2

L0800

Figure 3. Distribution of mites sIgE sensitization (n=45).

The correlation between sIgE class and wheal diameter of local SPT on mites
allergen is shown in Figure 4. All results showed significant results (P <0.001) and
moderate correlation (r = 0.40-0.69) using Spearman correlation analysis.
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Figure 4. Scatter plot diagrams between sIgE class and local mites SPT
wheal diameter (cm). Spearman correlation coefficients (r) are included in the
diagrams.*Statistically significant with P<0.001.
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DISCUSSION

The subjects in this study were dominated by females, as many as 75.56%.
This is in accordance with previous epidemiological studies which said that atopic
dermatitis was more common in female than male with a ratio of 1.27-2 : 1.1
(Munthaha et al., 2021; Sendrasoa et al., 2021).

According to Hanifin Rajka's criteria, up to 84.44% of patients reported
experiencing itchy symptoms. In accordance with the theory, itching is the most
prominent and disturbing symptom of AD so that it can affect the quality of life.
Although the etiology of itch in AD is still unclear, multiple studies have
demonstrated hyperinnervation of the epidermis, increased levels of several itch
mediators/pruritogens, and central sensitization of itch in AD (Rerknimitr et al.,
2017; Simpson et al., 2019). Along with itching, the majority of the patients also
had lesions typical of atopic dermatitis and had experienced this disease for a long
time and repeatedly. The presence of precipitating factors can worsen the
symptoms of atopic dermatitis and cause recurrence of this disease. In addition to
allergen exposure, emotional and environmental conditions can also influence the
recurrence of AD. Low outdoor temperature, pollution / tobacco smoke, and fast
food diet are known to be several factors that increase the risk of atopic dermatitis
(Nutten, 2015). The same goes for psychological stress. Glucocorticoid changes due
to psychological stress can inhibit the synthesis of ceramides, cholesterols, and free
fatty acids. This causes the disruption of hydrophobic barrier, resulting in increased
water loss from the skin, aggravating AD and other inflammatory skin conditions
(Boothe et al., 2017).

From the Hanifin Rajka’s criteria, it was also known that many subjects have
dry skin. Dry skin is a manifestation of a damaged skin barrier. The defect in
filaggrin gene may have a role in the degradation of the epidermal barrier in AD
patients. In the stratum corneum and stratum granulosum, the filaggrin gene
encodes structural proteins that aid in the adhesion of keratinocytes which
maintains the integrity of the skin barrier and the hydration of the stratum corneum.
Due to gene mutations / defects, less filaggrin is produced, resulting in a
dysfunctional skin barrier and transepidermal water loss, which causes eczema
(Thomsen, 2014; Simpson et al., 2019).

According to the findings of this study, the majority of patients had a personal
or family history of atopy. This is consistent with the theory which stated that AD
usually coexists with other atopic disorders such as allergic rhinitis, asthma, and
food allergy (Solomon et al., 2019). This is also consistent with a prior study that
found that 70% of AD patients had a first-degree relative who had atopy (Sendrasoa
et al., 2021). The sensitization to HDM detected with local SPT was found in 26
subjects (57.77%). This was similar with a study of adult AD patients in Indonesia
that found the sensitization to HDM was 55.2% (Suwarsa, et al., 2017). In normal
population, the sensitization to HDM ranged from 17.8% to 26.1% (Sundaru, 2016;
Ambarwati and Ferial, 2021)

The assessment of clinical relevance might lead to more useful findings for
clinicians and patients, improving the use of information in clinical practice (Armijo-
Olivo et al., 2011). The clinical relevance of IgE-mediated sensitizations must be
carefully assessed because positive SPTs may not always indicate allergies.
A clinician must consider the SPT results along with the patient’s clinical
manifestation, history of allergy, and other allergy test if indicated to establish the
diagnosis of allergy (Ansotegui et al., 2020). Clinical relevance shows the
percentage of relevance between history taking data and examination data, which
in this case were the local SPT, standard SPT, and sIgE. These three diagnostic tools
showed the same clinical relevance (68.89%). This shows that history taking is very
important in initiating diagnosis.

SPT and sIgE were 2 methods used in the examination of IgE-mediated
disease. In this study, 2 types of SPT were used, first was standard SPTs that have
been used internationally, and second was local SPTs made in Indonesia. In several
countries, the SPT standard is considered the gold standard for allergen examination
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(Kumar et al., 2015). The results of clinical relevance in this study showed that local
SPT is equally as effective as standard SPT, as indicated by the same clinical
relevance value. The sIgE examination also showed similar results.

Atopic dermatitis is one of the IgE-mediated diseases. IgE binds to immune
cells through high-affinity IgE receptors (FceRI). Atopic dermatitis patients generally
have a damaged skin barrier. The disrupting skin barrier increases its permeability
to allergens, and facilitates The response through the skin's antigen-presenting
cells, which is Langerhans cells. This results in an increase of IgE production, which
is responsible for hypersensitivity reactions to allergen exposures (Mondal et al.,
2019).

The allergen that will be further discussed in this study is mite allergen. There
are several types of mites, such as house dust mites and storage mites. WHO states
that house dust mite allergy is a global health problem that affects patients' quality
of life. Many species of mites are found in house dust; however, only three of
them are very common worldwide: Dermatophagoides pteronyssinus (Der p),
Dermatophagoides farinae (Der f) and Euroglyphus maynei (Eur m). They can be
found in temperate climates (Ponggalunggu et al., 2015). Meanwhile, Blomia
tropicalis (Blo t) and Tyrophagus putrescentiae (Tyr p), which was originally known
as storage mites but now also commonly found in house dust, prevalent in tropical
and subtropical climates (Santos da Silva et al., 2017; Shen et al., 2020).

Dermatophagoides farinae and Dermatophagoides pteronyssinus are the most
common causes of allergy and sensitization to mites and described in many studies
(Thomsen, 2014). But this study showed different results. Tyrophagus
putrescentiae is the type of mite that causes the most sensitization in the subjects
of this study based on the results of sIgE examination. Tyrophagus putrescentiae is
a pest of stored products, especially those high in protein and fat content also known
as mites that feed on mold that grows on food. Storage mite sensitization primarily
work-related was first described in 1979 in Scottish farmers. Storage mites have
also been found in some samples of cereal-based food products purchased at food
retail outlets, and samples containing storage mites were found after 6 weeks of
storage (JOgi et al., 2020).

The data in this study also showed a positive-moderate correlation between
IgE class and wheal diameter in local SPT, which means that the larger the wheal
diameter, the higher the IgE class. This is in accordance with research conducted
by Visitsunthorn (2017) and Taha (2018) which showed a positive correlation
between specific IgE level and wheal diameter in mite allergen SPT results.

CONCLUSION

This study indicates that Indonesian local SPT has positive correlation with
other diagnostic tools that already exist, therefore can be considered as a diagnostic
tool for determining allergen sensitization in AD patients in the future.
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