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also other food allergies.

Intolerance of cow’s milk due to immunologic and
nonimmunologic mechanisms is a common disease
in infancy and childhood (1, 2). Cow’s milk allergy
has an estimated prevalence in the first 3 years of
life of 2.3-2.8% (3) and was first recognized at the
beginning of this century (1, 2). Adult onset of IgE-
mediated allergy to cow’s milk protein (CMP) has
been described in several case reports and in a
synopsis of 34 patients (4-10).

Diagnosis of food allergies should be based on a
thorough patient history, clinical symptoms, skin
tests, RAST, and elimination/rechallenge with the
suspected food allergen and be confirmed by
double-blind, placebo-controlled food challenge
(DBPCFC) (11, 12). However, it is not always
possible to perform all these tests, and results may
not be unequivocally clear. Therefore, additional in
vivo and in vitro tests would be helpful.

We report a female patient with adult onset of
IgE-mediated CMP allergy. Diagnosis was con-
firmed by standard tests and by the presence of
small-intestinal mucosal IgE mast cells and a posi-
tive cellular antigen stimulation test (CAST).

Case report

A 25-year-old female patient experienced an ana-
phylactic reaction which occurred after 20 min of
strenuous exercise. The symptoms were swollen
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eyes; sneezing; edema of the tongue, lips, and
cheeks; and urticaria of the arms. She received
emergency treatment with intravenous injection of
glucocorticoids and antihistaminics but no epineph-
rine. Before exercising, she had eaten a salad with
a dairy-food dressing.

She complained of a 1-year history of nausea and
diarrhea, sometimes accompanied by abdominal
cramps which occurred after intake of dairy foods.
She disliked milk and cheese and generally excluded
these foods from her diet, but had been eating other
dairy foods regularly.

She had had hay fever earlier in life but had not
experienced any symptoms for several years.
Sporadic contact with cats caused cough and
rhinorrhea. There were no other allergies known,
and the patient had otherwise always been healthy.

Laboratory investigations

Routine skin prick tests were performed with aero-
allergens and food allergens (Allergopharma,
Hamburg, Germany). They were positive for grass
and rye pollen and negative for all other allergens
tested, including whole cow’s milk, casein,
a-lactalbumin, egg white and egg yolk, and Gruyere
cheese. An intracutaneous skin test with whole
cow’s mik (0.1% w/v=455 PNU/ml; Allergo-
pharma, Hamburg, Germany) was positive, produ-
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cing a wheal/flare reaction of 5/30 mm in diameter.
This intracutaneous skin test has a specificity of
0.96 and a sensitivity of 0.94 and does not cause
systemic side-effects (9).

Determination of specific IgE (CAP RAST FEIA,
Pharmacia, Uppsala, Sweden) was positive for
a-lactalbumin (1.04 kU/I, class 2), B-lactoglobulin
(1.90 kU/I, class 2), and heat-stable casein
(2.05 kU/I, class 2). A test result above class 1 is
considered positive.

A cellular antigen stimulation test (CAST®,
Bithimann Laboratories, Schonenbuch, Switzer-
land) for measurement of sulfidoleukotrienes syn-
thesized by basophil leukocytes after incubation
with antigen (13) was positive for a-lactalbumin,
B-lactoglobulin, and casein and negative for whole
cow’s milk. An intolerance of lactose was excluded
by a negative H,-test.

Biopsy of the intestinal mucosa (with an Olympus
Q 10 endoscope) revealed a normal histology with
intact villi, crypts, and inconspicuous density of
leukocytes in the lamina propria. Immuno-
histochemically, the IgA-, IgG-, and IgM-plasma
cell populations were of normal density and distri-
bution. There was a markedly increased number of
mast cells with IgE bound at the cell membrane
(Fig. 1).

DBPCFC (performed with a commercially avail-
able dried and soluble milk powder [Sano Lait,
Coop, Switzerland] in opaque gelatin capsules) did
not cause any objective signs, but the patient experi-
enced gastrointestinal symptoms (nausea, abdom-
inal cramps, diarrhea) which occurred between
30 min and 6 h after intake of the first capsules.

After complete elimination of dairy food from
her diet, the patient’s gastrointestinal symptoms,
which she had experienced for about 1 year, sub-
sided. She also noted that headaches were occurring
much less often than before. After repeated open
reintroduction of dairy foods, the typical symptoms
recurred.

Discussion

IgE-mediated allergies to CMP in adult patients
have been reported with increasing frequency in the
last years. Most adult patients are women 20-50
years of age, the oldest patient reported being 79
years old (4-10).

Diagnosis of food allergy cannot be established
on clinical symptoms only, but has to be confirmed
by in vivo and in vitro tests. Yet, no simple specific
test is available (4, 14). Furthermore, food allergy
should be differentiated from nonimmunologic food
intolerance, pharmacologic reactions, and other gas-
trointestinal diseases causing similar symptoms (12,
15). In particular, there is evidently a discrepancy
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between the claim of food intolerance and the
results of DBPCFC (4, 11, 16).

Our patient’s personal history — including a single
event of an exercise-induced anaphylactic reaction
— and results of in vivo and in vitro tests were
compatible with a food allergy due to cow’s milk.
RAST, CAST, and an intracutaneous skin test were
positive. However, these tests can be either false-
positive or false-negative (11, 14).

The diagnosis of food allergy should be confirmed
by DBPCFC as the state-of-the art technique (4).
Furthermore, diagnosis is important to prevent fatal
anaphylaxis and improve the patient’s compliance
with the diet, which should exclude only the
offending food (17). However, DBPCFC needs the
patient’s informed consent, and requires resuscita-
tion facilities and experienced personnel (11, 14).
In addition it is time-consuming, cannot be per-
formed in the case of severe anaphylactic reactions,
and rarely may be false-negative (4, 12).

The symptoms of our patient were mainly con-
fined to the gastrointestinal tract. DBPCFC did not
reveal any objective signs, but there was a signifi-
cantly increased number of IgE-positive mast cells
in the biopsy specimens of the small-intestinal
mucosa. Antigens react with specific surface IgE on
mast cells, leading to release of mediators and
causing inflammatory reactions (18). Therefore, the
presence of IgE-positive mast cells in the small-
intestinal mucosa provides strong evidence of food
allergy.

Intestinal biopsy as a diagnostic tool in food
allergy was already suggested by Shiner et al. in
1975 (19); however, histology of the jejunal mucosa
after challenge showed changes ranging from
normal to villous atrophy (19-22). Because lesions
show a patchy distribution, jejunal biopsies should
be taken from several sites. Intestinal mast cells
were seen in reduced numbers after food-allergic
reactions of the gut, probably due to degranulation
(23), but in increased numbers after local antigen
challenge of the gastric mucosa (24). Shiner et al.
found two patients with an increased number of
degranulated mast cells after oral challenge (19).
Increased numbers of IgG- and IgE-containing
plasma cells were detected in the mucosa of food-
allergic children by immunofluorescence (19,
25-27). However, in some studies, an increase of
IgM- and IgA-containing cells but low numbers of
IgE-plasma cells were observed (28, 29). These
conflicting views may be due to the application of
different methods, antibodies, and interpretation
of immunofluorescence results. Moreover, other
authors described intestinal mucosal IgE-containing
cells, but did not distinguish between plasma and
mast cells (30). Rognum & Brandtzaeg demon-
strated that IgE-positive cells in the intestinal



Fig. 1. Histologic and immunohistochemical findings in biopsies of small intestine in adult cow’s milk protein allergy. a) Normal
structure of small-intestinal mucosa (HE, x 105). b) Normal distribution of IgA (purple-red stain) in plasma cells of lamina propria
inside intact enterocytes and at their brush border (APAAP technique, x 520). ¢) Demonstration of IgE (purple-red stain, arrows)
at cell membrane of mast cells in lamina propria and in crypt epithelium (APAAP technique, x 810). d) Mast cell cluster in lamina
propria, demonstrated immunohistochemically with antibody against mast-cell tryptase (purple-red stain of cytoplasma, APAAP
technique, x 810).
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mucosa are mainly mast cells (31). This is in
agreement with our immunohistochemical findings,
which showed a large number of IgE-positive mast
cells in the small-intestinal lamina propria mucosae
by using an antibody against mast-cell tryptase and
thereby avoiding failure of detection because of
previous degranulation (Fig. 1).

In conclusion, the presence of small-intestinal
mucosal 1gE-positive mast cells is evidence of, and
provides a useful additional tool for diagnosing,
CMP and possibly also other food allergies.
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