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Atopic dermatitis (AD) has numerous trigger factors. The
question of whether foods can aggravate AD remains open
to debate. Although a number of published papers have
detailed the relationship between food allergies and AD,
little research has examined the question of how food
intolerance affects AD. For the purposes of this study, a
six-year-old Korean boy with AD was admitted to the hospital
for evaluation of the possibility of food, particularly pork, as
a triggering factor in his skin disease. He had a history of
worsening of symptoms when eating pork. Total serum IgE
concentration was 157 IU/ml. House dust was class 2.2 (1.5
IU/ml) in MAST. All other MAST items were negative. In an
oral food challenge test, he showed a positive result after
eating 200 g of pork, but did not show a positive result after
eating 60 g of pork. After discharge, we attempted to keep
him on a balanced diet that included various types of food
and prohibited him from eating food that contains a high
level of histamine. After keeping the patient on a balanced
and low-histamine dietary regimen, his AD symptoms sho-
wed improvement and have not worsened for more than
seven months. A low-histamine, balanced diet could be
helpful for AD patients having symptoms that resemble hista-
mine intolerance in which their AD symptoms worsened
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after intake of histamine-rich foods, but in which food allergy
tests are negative. (Ann Dermatol 23(S1) S91~S95, 2011)
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INTRODUCTION

Atopic dermatitis (AD) is a chronic inflammatory skin disease
that commonly starts in early infancy, runs a course of
remissions and exacerbations, and is associated with a
characteristic distribution and morphology of skin lesions.
Pruritus and subsequent sleeplessness are hallmarks of AD".
Although the etiology of AD remains unknown, numerous
trigger factors could be involved”. Foods that trigger AD have
long been a subject of debate. Regarding the relationship
between food and AD, some studies have reported that food
challenge tests could exacerbate symptoms and a strict food
elimination diet could result in improvement of symptoms>*.
In this article, we report on our experience with AD patients
whom we treated with a balanced and low-histamine diet.

CASE REPORT

A six-year-old boy had a history of itchy, erythematous
patches on his face and extremities since he was three
months old. His symptoms were more severe in winter
than in other seasons. By the age of five years old, his
symptoms had been in remission through application of
topical corticosteroid medication. However, in spite of all
of the antihistamine, corticosteroid, and even immuno-
suppressant (cyclosporine) medicine he was prescribed,
his symptoms began to worsen and showed frequent
exacerbation thereafter. His parents complained that his
symptoms worsened when he ate pork, and he was
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Fig. 1. Immediately after being hospitalized, cutaneous examination revealed small erythematous papules and excoriations on the
neck (A) and erythematous scaly patches on both popliteal (B) and cubital fossae (C).

Fig. 2. After application of a Vaseline® occlusive dressing, small erythematous papules and excoriations on the neck and erythematous
scaly patches on popliteal and cubital fossae showed improvement (A~C).

Fig. 3. Seven hours after ingestion of 200 g of boiled pork for breakfast, the number of papules on the patient's neck increased,
and the central area of the lesion became intensely erythematous (A). Lesions on the patient’s arms did not showed any change
(B), however, erythematous scaly lesions on the flexural areas of his legs became more exacerbated (C).

admitted to the hospital to undergo an oral food challenge
test in order to determine whether pork could be the
aggravating factor of his symptoms. He had asthma and
allergic rhinitis, and his mother had AD. Cutaneous exa-
mination revealed small erythematous, excoriated papules
on his neck, and erythematous scaly patches on both
cubital and popliteal fossae (Fig. 1). On physical exami-
nation, everything was normal, except for his skin lesions.
Routine hematological, liver, kidney, and urine examin-
ations were normal. Total serum Ige was 157 IU/ml.
House dust tested as class 2.2 (1.5 IU/ml) in MAST. All
other MAST items were negative.

We evaluated the patient's levels of AD symptoms using
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the eczema area and severity index (EASI) score’ and the
visual analog scale (VAS)®, which represents the patient’s
subjective pruritus. He showed an EASI score of 15.6 and
a VAS score of 1.2.

On days 1 and 2, we applied a Vaseline® occlusive
dressing. After Vaseline™ treatment, the patient's EASI and
VAS scores were 0.7 and 0, respectively (Fig. 2).

On day 3, we conducted an oral food challenge test with
pork. The patient ate 200 g of boiled pork for his first meal
of the day. For lunch and dinner, he ate kimchi, beef
boiled in soy sauce, dried seaweed, and boiled rice. After
he had eaten the pork, we evaluated his skin and sym-
ptoms each hour, looking for exacerbation. Ninety
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Fig. 4. Nine hours after ingestion of 200 g of boiled pork for breakfast, the number of erythematous papules increased and oozing
occurred in some areas of the neck lesion (A). Severe oozing also occurred on the lateral flexural part of the patient’s right arm
(B), and erythematous patches and plaques in the flexural areas of the lower limbs became darkened (C).

Fig. 5. Three months after maintaining a balanced and low-histamine dietary regimen, the patient had only slight erythematous patches

on his neck (A) and the flexural areas of his limbs (B, C).

minutes after ingestion of 200 g of boiled pork for break-
fast, the patient began to complain of pruritus in the
flexural areas of his upper and lower limbs and neck. His
VAS score was 2.5. Seven hours after intake of pork, the
number of papules on the patient's neck increased, and
the central area of the lesion became intensely erythe-
matous. Lesions on his arms showed no changes; how-
ever, erythematous scaly lesions on the flexural areas of
his legs became more exacerbated (Fig. 3). Nine hours
after intake of pork, the number of erythematous papules
had increased and oozing occurred in some areas of the
neck lesion. Severe oozing also occurred on the lateral
flexural part of the right arm, and erythematous patches
and plaques in the flexural areas of the lower limbs had
become darkened (Fig. 4).

On day 4, the patient was treated with application of
topical corticosteroid for the exacerbated lesions and was
administered a Vaseline® occlusive dressing.

After the symptoms had improved on day 5, we con-
ducted a second oral food challenge test, having the
patient ingest 60 g of pork. However, he failed to show
any signs of exacerbation of AD throughout the entire day.
A history of the patient’s diet revealed that he typically ate
fruits and vegetables, such as oranges and spinach, and
fish, such as mackerel. He also had a habit of eating large

amounts of one kind of food every time he ate a meal.
Therefore, we suggested a balanced diet for him and
recommended that he avoid eating foods that contain high
levels of histamine””.

After being discharged from the hospital, the patient
maintained a balanced and low-histamine dietary regi-
men, and, one month later, we were able to stop admini-
stration of oral antihistamine and topical immunomodul-
ator (Protopic®, Fujisawa, Osaka, Japan). Three months
after discharge, he had only slight erythematous patches
on flexural areas of limbs and neck without pruritus (Fig.
5). His EASI and VAS score were 0.3 and 0, respectively.
After the patient had been on a balanced and
low-histamine dietary regimen for seven months, we did
not find any skin signs or any symptoms of AD.

DISCUSSION

AD is a chronic inflammatory skin disease that shows a
wide variety of clinical pictures and often is complicated
by relapse caused by different kinds of food. In many
patients with AD, skin prick tests, analysis of allergen
specific IgE against food allergens in sera, atopy patch
tests, or oral allergen challenge can confirm IgE- mediated
food hypersensitivities”'®. In a subgroup of patients with
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Table 1. Histamine contents in foods in Korea

Order Items Content (mg/kg) Order Items Content (mg/kg)
1 Sausage 3,572 16 Tangerine 429
2 Tuna 2,927 17 Grape 315
3 Mackerel 2,467 18 Red wine 287
4 Saury 2,118 19 Coffee 282
5 Pork 2,067 20 Strawberry 257
6 Mackerel pike 1,391 21 Cocoa 177
7 Spinach 1,358 22 Chocolate 162
8 Green tea 878 23 White wine 162
9 Peeled orange 743 24 Pineapple 158
10 Peanut 635 25 Egg 136
11 Orange 632 26 Beer 118
12 Tomato 557 27 Milk 38
13 Cheese 533 28 Pickle 23
14 Banana 495 29 Distilled liquor 16
15 Orange juice 462

Cited from a study of the histamine content in food in Korea’.

AD, patients displayed allergy-like symptoms; however,
the results of their allergy tests were negative and their
symptoms could not be linked to food allergies.
Nevertheless, these patients reported that worsening of AD
skin lesions frequently coincided with intake of certain
types of food, and their symptoms resembled those of
histamine intolerance'".

Histamine is a biogenic amine and the product of decar-
boxylation of the amino acid and L-histidine. Due to mi-
crobial contamination, food and beverages sometimes
contain varying amounts of biogenic amines in relevant
amounts. Therefore, spoiled or fermented foods can contain
high levels of biogenic amines. In particular, food that under-
goes microbial ripening, such as cheese, salami, sauerkraut,
or red wine, can contain high levels of histamine (Table 1)°.
Histamine intolerance belongs to the group of non-Igk-
mediated hypersensitivity-like reactions, and is known as
a pharmacological food intolerance. Currently, no valid in
vitro tests can prove histamine intolerance; thus, a double-
blind, placebo-controlled food challenge (DBPCFC) test
remains the gold standard for diagnostic workup of
non-IgE-mediated food intolerance'?.

Histamine intolerance results from a disequilibrium of
accumulated histamine and the capacity for histamine
degradation. The primary enzymes for metabolism of
ingested histamine are as follows: diamine oxidase (DAO)
and histamine-N-methyltransferase (HNMT). DAO expre-
ssion in mammals is restricted to specific tissues; the
highest activities are shown in the small bowel, colon
ascendens, placenta, and kidneys. Human tissues show
wide expression of HNMT; the most significant expression
occurs in the kidneys and liver, followed by the spleen,
colon, prostate gland, ovaries, spinal cord cells, bronchi,
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and trachea. Scientists regard HNMT as the key enzyme
for histamine degradation in bronchial epithelium. Im-
paired histamine degradation is based on a reduction in
the activity of histamine-degrading enzymes DAO and
HNMT, and the resulting excess histamine can cause
numerous symptoms that mimic an allergic reaction.
Typical symptoms of histamine intolerance include the
following: gastrointestinal disorders, sneezing, rhinorrhea
and congestion of the nose, headache, dysmenorrhea,
hypotonia, arrhythmias, urticaria, pruritus, flushing, and
asthma. In contrast to an IgE-mediated food allergy, in
which ingestion of even a small amount of the allergen
elicits symptoms, in histamine intolerance, the cumulative
amount of histamine is crucial®.

When compared to control subjects, patients with severe
AD have shown higher basal plasma histamine concen-
trations and increased spontaneous histamine release in
response to multiple stimuli, and after food challenges''*.
In addition, compared with control subjects, a subgroup of
AD patients showed lower DAO activities'”. A subgroup
of patients with AD and low DAO serum activity, who
followed a histamine-free diet for two weeks, showed
reductions in both symptoms of histamine intolerance and
severity score for atopic dermatitis (SCORAD)'®.

Based on the low VAS score (1.2), it is possible that the
patient had a mild case of AD that had undergone a naturally
improving process. The VAS score of 1.2 was evaluated
immediately after his admission to the hospital, when his
skin lesions and symptoms were stabilized for participation
in the food challenge test. Prior to hospitalization, the
patient’'s AD symptoms were too severe (including itching
symptoms) to undergo the food challenge test, which
indicates that he did not have a mild case of AD. He also



showed deteriorating AD symptoms from the food challenge,
which included a histamine-rich diet. However, previous
treatment with oral antihistamines had not resulted in
significant improvement of his AD symptoms. There is a
possibility that a higher dose of antihistamines was needed
in order to yield effects. In addition to histamine, neuro-
peptide mediators, such as interleukin-31 and substance-P,
are known to cause skin inflammation and itching. These
mediators likely contributed to exacerbation of the patient’s
symptoms. Our patient showed negative results on in vitro
allergy tests. In the oral food challenge test with pork, in
order to eliminate intolerance to artificial and natural flavors,
MSG and other food additives were not used when cooking
the pork, which, for the food challenge, was simply prepared
by simmering. He showed a positive reaction when eating
large amounts of pork (200 g), but a negative reaction with
small amounts of pork (60 g).

The patient’s history revealed that he had a habit of eating
large amounts of one kind of a certain type of food every
time he ate a meal, as indicated by the 200 g of pork he
consumed in a single meal for the provocation test and the
types of foods he used to eat, such as oranges, spinach,
and mackerel, which contain high levels of histamine.
Pork is known to contain high levels of histamine’®. These
findings suggest that histamine intolerance could be
related to exacerbation of his AD symptoms.

Therefore, we recommended a diet balanced in quantity
of foods and in foods that contain a low level of hista-
mine. Table 1 lists foods that contain high levels of
histamine. We showed Table 1 to the child and his
parents and advised them that while the foods items listed
did not have to be completely removed from his diet, he
should only eat them in small quantities and that the types
of food listed should be served in rotation. We also
advised that types of food not listed in Table 1 should also
be included with each meal.

After a balanced diet that included various types of food,
the patient’'s AD symptoms showed improvement and
have not worsened for more than seven months.

Accurate data regarding the serum histamine level and
DAO activity would have helped us to conclude that the
patient had displayed symptoms of histamine intolerance.
The lack of this data was our shortcoming. Although we
should take into account other factors that might have
contributed to the patient's improvement, such as sea-
sonal variation, our patient’s skin has remained in an
improved state for more than seven months after
institution of a low-histamine and balanced diet. Some
doctors have reported cases of improved AD symptoms
with a histamine-free diet or strict elimination of hista-
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mine-rich foods'”'®. In cases of AD showing negative

results on allergy tests and worsening of AD skin lesions
after intake of certain types of food, it would be rea-
sonable to consider histamine intolerance. Therefore, a
low-histamine diet and a histamine-free diet could be
helpful for such cases.
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