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ABSTRACT

Background: Atopic dermatitis (AD) is a multifactorial chronic, frequently recurrent, inflammatory skin condition. The
development of IgE-mediated food allergies and food sensitivity are both associated with atopic dermatitis. Cow’s milk allergy
(CMA) caused the most common hypersensitivity reaction during childhood; however, the prevalence in adults is around
0.5%. Patients with AD use the Skin Prick Test (SPT) to evaluate the specific sensitization process. Purpose: This study aimed
to assess cow's milk allergy among adult AD patients using local allergen extract SPT, standard SPT, and specific IgE (SIgE),
as well as evaluating the conformity and relevance of the test results. Methods: Using consecutive sampling technique, the
study was conducted twice on 45 adult AD patients with a one-week interval between administrations. Result: Local cow's
milk SPT showed 4 positive results, and standard SPT showed 5. No sIgE test was positive. Local SPT was negative for
86.67% of individuals without a history of suspected cow's milk allergies. Standard SPT results were positive for 2.22% of
individuals with a history of suspected cow's milk allergies and negative for 86.67% of those without. The relevance between
local and standard SPT was shown to be substantial (x = 0.384, p = 0.000). Conclusion: The result of the local cow’s milk
SPT and the patient’s history had good conformity, and the relevance with standard SPT was significant in diagnosing cow’s
milk allergy among AD patients.
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BACKGROUND

Atopic dermatitis (AD) is a multifactorial,
chronic, inflammatory skin condition that often recurs.
It involves interactions between the environment
(allergen exposure), the host (deficient skin barrier
function), and the agent (microbial or viral).? Atopic
dermatitis is the most prevalent chronic skin disease in
children, affecting between 4% and 7% of adults and
17% to 24% of children.? Atopic dermatitis has a
complicated pathophysiology that involves both
genetic predisposition and environmental factors.
Family history of atopic dermatitis and genetic
mutations, such as the filaggrin gene, are the main risk

factors for atopic dermatitis. Asthma, allergic rhinitis,
and food allergies are all regarded as following atopic
dermatitis as the first stage in the "atopic march,"
which is a succession of allergic disorders. Because of
this, sensitivity to environmental and food allergens is
typically present in patients with moderate-to-severe
atopic dermatitis, and up to one-third of these patients
have an IgE-mediated food allergy.®

Atopic dermatitis is classified into two
subtypes depending on the presence of IgE specific to
environmental allergens. The subtype is divided into
the extrinsic subtype with an IgE-high and a normal
IgE level in the intrinsic subtype. The former is
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primarily composed of the major subtype, which
exhibits protein and food allergies, whereas patients
with normal IgE levels notably experienced metal
allergies.* The development of IgE-mediated food
allergies and food sensitivity are both associated with
atopic dermatitis.® Furthermore, there is evidence that
in some children, food sensitization occurs before the
onset of AD, while in other infants, AD occurs before
food sensitization. The atopic march is known to be
exacerbated by food sensitization alone. It is evident
that eating certain foods might aggravate certain skin
conditions. An epidemiologic study showed food
allergens differed among countries. In Japan and Italy,
cow’s milk sensitization is more frequently developed
than in other countries. Asian-born infants have a lower
risk of peanut sensitization compared to those born in
Western countries; therefore, the number of cases of
hypersensitivity to shellfish and fish was more
common. Differences in food allergy prevalence
between countries can be partially influenced by
regional dietary practices.* Animal and vegetable
sources of protein may expose people to allergens,
which frequently cause AD.! A cow’s milk allergy
(CMA) is a repeated allergic reaction to one or more
milk proteins, usually whey-lactoglobulin or caseins.
Allergies to cow's milk typically appear in early
childhood, usually before a child turns one year old.
Since most children outgrow their cow's milk allergy
during childhood, this allergy frequently has a
favorable natural history.? Cow's milk allergy is one of
the most common and early causes of newborn food
allergies, affecting 1.4% to 3.8% of young children.®
Children diagnosed with CMA exhibited a
significantly higher rates of developing asthma and
rhinoconjunctivitis at 15 years of age. Furthermore, by
age of 26, individuals with CMA in early childhood
demonstrated significantly increased prevalence of
current asthma and atopic dermatitis.® There are fewer
reports on the prevalence of CMA in adults. According
to what is known about the natural history of CMA,
prevalence in adults should be lower and is typically
estimated at around 0.5%. However, greater estimates
have been recorded, with some misclassification likely
resulting from self-reporting errors.> The intricate
relationship between AD and CMA is largely attributed
to the hyperactivity of T-helper 2 (Th2 cell) mediated
mechanisms and their impact on the epidermal barrier.
Type | hypersensitivity, or IgE-mediated, leads to the
activation of Th2 cells. Influenced by various
interleukins such as IL-4, IL-5, and IL-13 in the local
microenvironment, Th2 cells play a critical role in type
1 hypersensitivity reactions by promoting IgE antibody

production. Individuals with CMA showed increased
spontaneous IL-4 production, which has been linked to
compromised epidermal barrier function and dry skin
observed in AD patients. This impaired skin barrier
increases susceptibility to environmental factors,
leading to the worsening allergy reaction.t’

A thorough clinical history, skin prick testing
(SPT), and/or sIgE testing, as well as an elimination
diet experiment, are necessary for the diagnosis
because parents are frequently unaware of the
numerous allergy symptoms.>8 A skin prick test is
advisable for type | hypersensitivity reactions (rapid
type), which includes AD. This test could determine a
person's susceptibility to different allergies.® Specific
food allergies, such as CMA, have a significant
detrimental influence on an individual's and their
family's quality of life, including an emotional,
psychological, and financial burden. Therefore, more
research is needed to understand the causes, effects,
prevention, and treatment of these allergies.® This
study aimed to assess cow's milk allergy among adult
AD patients using local SPT, standard SPT, and
specific IgE (sIgE) as well as evaluate the conformity
and relevance of the test results.

METHODS

The sample in this study were adult AD
patients who came to the Dermatologic Allergy-
Immunology Division outpatient clinic of Dr. Soetomo
General Academic Hospital, Surabaya, Indonesia, in
November 2020. The study was conducted for 2
months and used the consecutive sampling technique.
The participants were atopic dermatitis patients aged
18-64 years with a history of AD who were in good
health, willing to participate in the study, and willing
to sign an informed consent. Patients who were
pregnant, suffered from other chronic diseases (kidney
failure, CVA, malignancy, and diabetes mellitus), took
antihistamines, oral and  topical  steroids,
antidepressants, beta-blockers, and ACE-inhibitors
within 2 weeks before the study, and experienced
exacerbations/acute attacks of AD were excluded.

Patients were interviewed beforehand
regarding the data on their medical history needed for
this study. SPT was conducted at the first and second
meetings (one week after the first meeting). The SPT
was performed on the volar side of the patient's
forearms, and the area for the SPT was marked using a
marker. The patient's skin that has been dripped with
drops of the allergen to be tested was pricked using a
microlancette. 15-20 minutes after treatment, the
induration diameter was calculated. A translucent tape
was affixed to the pen-marked margins of the
induration. Then the translucent tape was attached to
millimeter-sized paper, and the diameter of the lesion
was measured. SPT results were considered positive if
they had an induration > 3mm.
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Microsoft Excel (Microsoft Corp., USA) was
used to collect and analyze the data, and IBM SPSS
Statistics for Windows Ver. 26 (IBM Corp., USA) was
used to determine the relevance between variables.
Cohen's Kappa relevance was used to analyze the
relevance , and a p-value of less than 0.05 was
considered statistically significant. This research has
been reviewed and approve by the Ethics Committee at
Dr. Soetomo General Academic Hospital Surabaya
(No.1493/KEPK/1X/2019).

RESULT

The mean age of the 45 adult AD patients in
this study was 27.2 + 8.01 years. Eleven men and 34
women participated in this study. Forty-three
individuals stated that they had a history of allergic
reactions, while the remaining participant had no
history of allergies. Two of the participants in the study
reported that they had previously suffered from an
allergy to cow's milk.

Table 1. Results of cow’s milk SPT and sIgE

Local SPT StaS“PdTa‘rd SIgE
History of
susp’ecteq Yes No Yes No Yes No
cow’s milk
allergy
Yes (2) 0 2 1 1 0 2
No (43) 4 39 4 39 0 43

SPT: Skin Prick Test

The local cow’s milk SPT showed 4 positive
results, and the standard SPT showed 5 positive results.
The sIgE test showed no positive result. According to
the patient’s history of suspected cow’s milk allergy,
86.67% of patients who had no history of suspected
cow’s milk allergy got a negative result on the local
SPT (Table 1). On the standard SPT, however, 86.67%
of patients without a history of suspected cow's milk
allergy acquired a negative result and 2.22% of patients
with a history of suspected cow's milk allergy acquired
a positive result.

Table 2. Clinical relevance of cow’s milk local SPT

Table 2 shows the clinical relevance of cow’s
milk SPT at 86.67%. None of the subjects had ever
been suspected of having a cow's milk allergy, and the
SPT test using the local allergen from cow's milk
produced a positive result. Furthermore, 39
participants who had no history of suspected cow’s
milk allergies got a negative result. Meanwhile, there
were 2 participants who had a history of suspected
cow’s milk allergies but got a negative result from SPT
using cow’s milk local allergen, and 4 participants who
had no history of suspected cow’s milk allergies got a
positive result.

Table 3 displays the degree of relevance
between the patient's history of cow's milk allergy, the
local SPT, and the standard SPT. There was a
statistically significant degree of relevance between the
local SPT and the standard SPT, with a fair relevance.
Nevertheless, there was no correlation found between
the history of cow's milk allergy and either the local or
standard SPT measurements.

Table 3. Relevance between a history of suspected
cow’s milk allergy and test results

k p
History of cow’s milk allergy ~ -.063 .651
and local SPT
History of cow’s milk allergy 237 .073
and standard SPT
Local and standard cow’s .384 .000*

milk SPT

Clinical History Result Total Percenta
Relevance of of ge
of Cow’s suspectec Cow’s
Milk Local Cow’s  Milk
SPT Milk Local
allergy SPT
Yes 39 Yes Positi 0 0%
(86.67 ve
%) No Negati 39 100%
ve
No 6 Yes Negati 2 33.33%
(13.33 ve
%) No Positi 4 66.67%
ve

SPT: Skin Prick Test
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* Statistically significant

k = Cohen’s kappa coefficient
SPT: Skin Prick Test

Figure 1. Patients with a positive skin prick tes result.

DISCUSSION

There is an increasing incidence of food
allergies, especially in children. Regular skin prick
tests (SPT) with the appropriate food allergens are the
usual procedure for monitoring children with allergies.
The commonly used extract for SPT is Food-Food
(FF). Nevertheless, the reliability of FF is uncertain
and varies among different types of foods. For peanuts,
eggs, tree nuts, and fruits, the SPT using FF has shown
more dependable outcomes, with sensitivity and
specificity levels at least comparable to commercial
extract (CE).® In this study, the SPT was performed on
the volar side of the patient's forearms, and the area for
the SPT was marked using a marker. The patient's skin
that has been dripped with drops of the allergen to be
tested was pricked using a microlancette. SPT with
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precise weight management was applied to the volar
forearms and backs. During the SPT technique, the
weight of the lancet is a crucial aspect. Increased lancet
weights cause noticeably bigger wheal reactions,
which may have diagnostic implications. In order to
increase the procedure's sensitivity and specificity,
more study on the ideal lancet weight in accordance to
SPT recommendations is necessary.°

Particularly in allergic disorders like AD, SPT
is one of numerous diagnostic instruments used to
validate the sensitization process to an allergen by
identifying specific IgE antibodies. This method's
simplicity, safety, accuracy, and affordability make it a
dependable diagnostic tool for allergic disorders. SPT
is crucial for quickly determining whether patients are
sensitized to specific allergens, helping prevent the
worsening of the disease. Test accuracy is crucial, much
like with other diagnostic instruments, and it is
evaluated using validity metrics including sensitivity
(Sn), specificity (Sp), negative predictive value (NPV),
positive predictive value (PPV), likelihood ratios (LR),
and disease prevalence. Positive Sp rules in the illness
(SpPIN), whereas negative Sn rules out the disease
(SNNOUT). The chance that a patient actually does not
have the disease is represented by NPV, whereas the
probability that a patient actually has the condition is
represented by PPV. The ability of the exam is often
evaluated using LR, where a higher LR+ and a lower
LR-signify a better test.!!

The optimal sensitivity and specificity are
achieved with a cutoff of < 3 mm for negative results
in the CMA diagnostic test. Previous research
suggested higher cutoff points, offering increased
specificity but leading to a higher incidence of
reactions during oral food challenges (OFC) with
minimal benefits. As a result, the previous study
recommended adopting the safer cutoff. It is important
to emphasize that these cutoff values, which were
obtained from the study's findings, apply only to people
who believe they may be allergic to cow's milk and
who show symptoms promptly after consuming dairy
products. These could also be essential for follow-up
evaluations to evaluate the safety of children who have
already received a diagnosis of CMA. However, for
children experiencing mild and uncertain symptoms,
further research is necessary to evaluate the reliability
of these cutoff values.'? 3

In our study, the patients' history of suspected
cow's milk allergy determined that 86.67% of those
without a history of suspected cow's milk allergy
received negative results on their local SPT tests. On
the standard SPT, however, 2.22% of patients with a
history of suspected cow's milk allergy received a
positive result, whereas 86.67% of patients without a
history of suspected cow's milk allergy received a
negative result. The sIgE test showed no positive
result. This is a result of the use of total serum IgE in
this study rather than specific serum IgE. Serum-
specific IgE is better for diagnosing allergies to cow’s

milk than total serum IgE. A negative IgE test alone
does not rule out the diagnosis of cow's milk
allergy.**'® A prior study indicated that locally
manufactured allergen extracts ranged in sensitivity
(Sn) from 15.38% to 84.61%, with the house dust mite
extract exhibiting the highest sensitivity. The range of
specificity (Sp) observed was 81.48% to 93.75%, with
the highest specificity observed in the shrimp extract.
House dust mite extracts that were imported and
generated locally both had favorable sensitivity (92.9%
and 85.7%, respectively) when compared to IgE
findings. Furthermore, for locally manufactured egg
white and cow's milk extracts, the specificity (86.4%
and 84.4%, respectively) was considered satisfactory.®
There were 2 participants who had a history of
suspected cow’s milk allergies but got a negative result
from SPT using cow’s milk local allergen, and 4
participants who had no history of suspected cow’s
milk allergies got a positive result. Consistent with
previous research findings, the study notes that a
positive SPT result does not always indicate the
presence of a true hypersensitivity reaction. However,
a positive SPT can be considered an indicator of an
IgE-mediated allergic response, even in the absence of
a clear clinical history of allergy.’

According to several investigations, the
sensitivity (Sn) and specificity (Sp) of SPT for cow's
milk have varied. These studies include those
conducted in Thailand (Sn 22%, Sp 85%), the Czech
Republic (Sn 33.3%, Sp 97.9%), and Sweden (Sn 41%,
Sp 99%).82 In Anggraeni et al.'s study, 45 AD
patients at Dr. Soetomo General Academic Hospital in
Surabaya, Indonesia, had their SPT results from a new,
locally produced cow's milk extract compared to
imported allergen extracts with specific IgE. The new
extract had Sn and Sp values of 27.27% and 88.23%,
respectively, whereas the imported extract did not. The
Sp for cow's milk was greater than other allergen
extracts (84.4%) when compared to specific IgE.
Although several criteria could not be examined since
there was no positive specific IgE in this group, the
negative predictive value (NPV) was the greatest
(78.9%; 100%). It is pointed out that in order to acquire
more reliable evaluation results, more selective
inclusion criteria are essential, especially with regard
to the patient's history of specific food allergies.'
Specificity was defined as the percentage of patients
who reported a negative test result and no history of a
specific disease, whereas sensitivity was defined as the
percentage of patients who reported a positive test
result and a history of a specific disease.

The possibility of curing CMA is a frequently
asked question by parents of individuals with allergies.
Analyzing the SPT results with casein from the initial
allergic assessment can provide insights into the
potential resolution of CMA over time. A patient's
likelihood of outgrowing CMA is correlated with a
greater initial SPT with casein. In particular, there is
very little possibility of gaining tolerance in following
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three years if the first casein SPT measures > 14 mm.
To ascertain whether a casein SPT of > 14 mm
represents a negative prognostic factor for the overall
recovery rate, an additional study is required.
According to prior studies, the first SPT with formula
milk (FM) did not predict the possibility of later

acquiring tolerance. Nevertheless, to create a
comprehensive risk assessment, more investigation is
necessary.

Age has a notable impact on wheal size,
particularly with FM. As such, we suggest applying
fixed cutoffs for all age groups when using them for
clinical purposes. Patients who failed the OFC showed
a higher prevalence of specific clinical indicators. In
spite of this, multivariate analyses were unable to find
credible clinical score models that could compute all
the variables needed to identify the patients who had
the best chance of undergoing OFC without developing
a reaction. This could be explained by the findings of
the SPT for casein and milk extract having a significant
impact and overshadowing other factors. Most
statistical analyses were performed on information
gathered from patients who had OFC in order to reduce
bias.?2

In order to determine positive and negative
predictive values for intentional challenges, this group
of patients with slgE-mediated cow's milk protein
allergy (CMPA) offers a valuable opportunity that will
help clinicians decide whether they should proceed
with a food challenge or not. After considering the test
outcomes and talking with parents, the allergist made
the subjective decision to take on the task. In a
prospective birth cohort, numerous factors associated
with the outcome of food challenges have been
identified. Atopic dermatitis and urticaria were found
to be the predictive symptoms of the inability to
complete the food challenge (p-values < 0.05 and
0.001, respectively). The SPT has a fairly high
specificity range of 51%, but a relatively low
sensitivity range of 61% to 83%. A skin prick test
showing a wheal diameter <3 mm has a high 98%
negative predictive value, whereas one showing a
wheal diameter > 15mm has a 95% positive predictive
value. However, despite its utility, the predictability of
the SPT alone is insufficient to replace the need for a
food challenge. The correlation between the results of
reintroduction testing and cow's milk-specific IgE (CM
sIgE) concentration in serum has also been highlighted
in studies. Evaluating the sIgE levels for casein, -
lactoglobulin, and a-lactalbumin did not show any
statistically significant variations across the child
groups that succeeded or failed in their food
challenges. It is not recommended to use the two tests
in conjunction for diagnosis, even though both SPT and
slgE determination are useful diagnostic tools in
pediatric clinical practice. Recent studies have revealed
that 23% of children who were given cow's milk and
were orally challenged had conflicting results between
slgE and SPT, indicating neither consistently negative
nor consistently positive outcomes.?32
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The result indicates that there was conformity
between the local cow’s milk skin prick test (SPT)
outcomes and the patient’s history. Furthermore, the
analysis revealed a statistically significant level of
relevance between the local cow’s milk SPT and the
standard SPT. This finding indicates that both types of
SPT tests can be considered reliable in diagnosing
cow’s milk allergy (CMA) among patients with atopic
dermatitis. These imply that the local cow’s milk SPT
can be a reliable diagnostic tool to identify CMA in
atopic dermatitis patients.
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