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Forty children (0-5 years old), presented with imme-
diate contact urticaria, rash and often atopic dermat-
itis (n = 34). Redness or urticaria around the mouth
appearing after consuming cow’s milk or egg, were
the major complaints in all. These symptoms sug-
gested a food-induced immediate contact reaction,
which can be immune-mediated or irritative. To re-
induce this reaction, a skin provocation test, called
SAFT, was performed. SAFT stands for Skin Appli-
cation Food Test. This test is based on direct skin
contact, during a maximum of 30 min with food in its
‘ordinary consumptive state’. The SAFT can be re-
garded as a ‘physiological’ provocation patch test. If
positive, contact urticaria develops most often within
a few minutes. The results of SAFT and IgE RAST
correlated significantly well. Total IgE values were
not informative. The rapid onset of the SAFT reac-
tion, induced by proteins, supported by RAST re-

sults, strongly indicates an immune-mediated mecha-
nism. In 52% of the 34 patients with atopic dermat-
itis, dermatitis was exacerbated following
food-to-skin contact. Immune-mediated contact reac-
tions to foods play an important role in (dermal) food
allergy. Key words: Contact urticaria; Dermal food
allergy; Atopic dermatitis.
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The diagnosis of food allergy is a controversial issue.
A reliable conclusion is often hampered by mislead-
ing histories from the parent(s) and psychological
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Table 1. Results of SAFT and RAST with cow’s milk
and egg white in 40 atopic children with immediate
contact reactions.

All deter- SAFT+ SAFT+ SAFT- SAFT-
minations RAST+ RAST—- RAST+ RAST-
(n=495)

Cow’s milk

or/ + 51 9 2 0

and egg

allergic - 0 0 7 26

RAST class = 2 is considered positive. SAFT and RAST
results correlated significantly with milk and/or egg
allergy by Fisher's exact test (p = 0.001).

‘pseudo’ reactions. Most food-allergic reactions are
IgE-mediated. However, for expression of symp-
toms, not only the immune mechanism is of impor-
tance, but also the target organ (1). The skin is often
involved in the reaction pattern of food allergy;
when predominating one can speak of dermal food
allergy.

Minor reactions suggesting immediate contact re-
action are pruritus, redness and urticaria around the
mouth and on the hands. Immediate contact reac-
tion is immune-mediated, irritative, or of unknown
origin (2). Immune-mediated contact reaction is par-
ticularly common in young children with atopic der-
matitis (AD) (3). Based on immediate contact urti-
caria, Oranje developed a provocation test system:
SAFT (skin application food test) (4). Earlier. Salo
et al. (5) had described an open application test in
children with AD and milk allergy. We describe the
results of the SAFT and the RAST in 40 atopic
children. They presented with immediate contact
reactions around the mouth after consuming milk,
egg or sometimes other foods.

Table 11. Comparison of height of scores of SAFT
and RAST.

SAFT RAST cow’s milk and egg (classes)
(classes)

0 1 2 =3
1 18 8 7 2
1 0 0 0 0
2 2 3 12 14
3 1 3 9 16

Rank correlation coefficient (Spearman): r, = (.58, p <
0.001.
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MATERIAL AND METHODS

Patients

Forty 0-5-year-old atopic children, with symptoms suggest-
ing immediate contact reaction, were included. The fe-
male-male ratio was 11:29. They attended the Out-paticnt
Department of the Division of Paediatric Dermatology
during the period 1985-89. The children suffered from urti-
caria or less specific rashes. Of the 40, 34 suffered from
atopic dermatitis, diagnosed according the criteria of Rajka
& Hanifin (6). Recent history and clinical observations
suggested an immediate contact reaction or more general-
ized allergic reactions after food ingestion. The dietician
verified the history extensively. Additional data were ob-
tained by elimination and oral provocation tests with the
suspected foods.

SAFT

Symptoms were imitated by a patch test, called SAFT (Skin
Application Food Test). On a symptom-free part of the
skin (most often the back 2 x 2 cm gauze patches impreg-
nated with standardized amounts of foods or control liquid
were fixed to the skin [0.8 ml saline (control), 0.8 ml
pasteurized cow’s milk and 1 slice (1 g) of boiled egg
white]. From 10 min on. but often after a few minutes when
positive, the patch sites were inspected. After a positive
reaction, the test was stopped immediately, Otherwise the
test ended after 30 min.

Tests were read as 0. 1+ redness (both negative), 2+
redness and edema (urticaria) within an standard area of 2
% 2em, 3+ the same but involving more than 2 x 2 cm (2+
and 3+ positive). Sometimes generalized urticaria occurred
and the test was then interrupted immediately.

Oral challenge tests

Oral food challenges were performed in patients with dis-
parities in SAFT. clinical signs and RAST. The oral provo-
cations took place in the hospital under strict supervision
and controlled conditions on the daycare ward. First the
SAFT was repeated in all cases. After 2% negative SAFT,
titrated oral provocations were performed with increasing
amounts at one-hour intervals (5 ml, 10 ml. 20 ml and
unrestricted amounts of cow’s milk or 2, 4, & and 16 g of
egg). All children remained in hospital for at least 7 h after
oral provocation so that possible late reactions could be
recorded. Only when the mother did not give a diet com-
pletely free of the suspected antigen, was food reintro-
duced at the Out-patient unit.

IgE test procedure

Total IgE was measured by a non-competitive immunoas-
say (Enzyme-Test IgE, Boehringer Mannheim, Almere.
The Netherlands). The RAST was performed according to
the manufacturer’s instructions (Pharmacia, Uppsala, Swe-
den). RAST results were expressed as RAST classes.

Statistical analysis

Fisher's exact test (7) was used to correlate the positive
scores of the SAFT and corresponding RAST, both with
cach other and with food allergy. Equality of the means of



the “Total IgE’ scores was tested with the Kruskal-Wallis
l-way ANOVA (non-parametric) test. For this calculation
the patients were divided into three groups: 1) with nega-
tive SAFT’s, 2) with positive SAFT's for egg and/or milk,
and 3) multiple foods. The heights of the scores of SAFT
and corresponding RAST were compared using the Spear-
man rank correlation test (7).

RESULTS
Clinical characteristics

All children were suffering from urticaria or rashes,
in particular redness or urticarial rashes around the
mouth and on the hands. Most children were youn-
ger than 2 years (75%) and 34 (85%) suffered from
atopic dermatitis (AD). AD was exacerbated by
foods in 52% of this subgroup. Of all the children, 15
(38% ) were suffering from gastrointestinal problems
and 9 (22%) from asthma.

SAFT and oral challenges with milk and egg

In 20 of the children, oral challenge was performed,
but only when the SAFT was repeatedly negative,
except in one case (see below). Seventeen times, 14
x milk and 3 X egg, the oral challenges proved
negative. In all these cases the responsible food
could be reintroduced without any problem.

In one child with a positive SAFT, three positive
challenges were performed. Every time the child
developed urticaria and oedema. In 2 cases (aged 3
and 4 yrs) SAFT became negative as the child grew
older. At oral challenge. both developed erythema,
sneezing, red eyes and tears, and swelling in the
mouth. In both. the skin had been cleared from AD
and skin dryness was rather evident.

SAFT and RAST

SAFT and RAST. with egg and milk and sometimes
with other foods, e.g.. peanut, were performed in all
the children. The results of all the corresponding
tests were compared (Table I). RAST as well as
SAFT indicated most cases of IgE-mediated food
allergy correctly (Fisher’s exact test, p = 0.001). The
height of the scores (Table II) also correlated signif-
icantly, for egg and milk separately, as well as for the
combined results (Spearman rank correlation coeffi-
cient, r, = 0.58, p < 0.001). Comparing SAFT and
RAST, the RAST shows far more clinically irrele-
vant scores.

SAFT and total IgE

The mean of the distribution of IgE values increased
significantly with increasing number of positive
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SAFTs (Kruskal-Wallis 1-way ANOVA, p < 0.005).
However, the mean age of the children also in-
creased (leading to an increased mean Total IgE).

DISCUSSION

Immediate contact reactions around and in the
mouth after consuming cow’s milk or egg and some-
times other foods, are rather common in young
atopic children with food allergy. Atopic dermatitis
(AD) in young children is often complicated by
acute urticarial flare-ups, partly on food to skin con-
tact. These immune-mediated urticaria, induced by
proteins, mostly occur a few minutes after contact
with foods such as cow’s milk, egg, peanut etc. (3). It
is interesting that with fruits and vegetables, imme-
diate contact reactions have also been reported in
birch-allergic atopics by cross-reacting mechanisms
(8).

The SAFT can be regarded as an imitation of
these naturally occurring events. The rapid onset of
the SAFT reaction, induced by proteins, supported
by RAST results, strongly indicates an immune-me-
diated mechanism. Histamine-liberating and non-
immune-mediated reactions are possible, however,
but not with cow’s milk and egg. A positive SAFT is
explained by penetration of proteins that bind to
specific IgE on mast cells, releasing histamine and
other substances. The dermal vasculature can be
damaged, giving rise to oedema. When entering the
blood circulation, a generalized urticarial or sys-
temic reaction may develop (2). In a few patients we
observed generalized uritcarial reactions or flare-ups
of atopic dermatitis during the SAFT.

The SAFT is a variation of the ‘rub-test’, as de-
scribed by Lahti & Maibach (2), and by Gronemeyer
et al. (9). In the ‘rub-test” the allergen is rubbed into
the skin at the test site (9). In young children we do
not have to rub the allergen into the skin. as il-
lustrated by us and Salo et al. (5). The skin is more
permeable than in older children and adults. Grone-
meyer found a close correlation between the ‘rub-
test” and the IgE titre (RAST) (9). High antifood
IgE RAST class-scores often correspond to positive
blind challenges, and thus with food allergy (10). In
our study the SAFT and RAST results correlated
statistically significant as well.

In our series, a food-induced aggravation of der-
matitis was observed in 52% of the children with
AD. The SAFT proved positive in all of them. The
SAFT was false-negative in only 2 children (aged 3
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and 4 years), as shown by positive oral challenge.
IgE RAST class-scores were 2+ in both. In these 2
children, however, AD had cleared; 1-2 years be-
fore they had had a positive SAFT.

The diagnosis of food allergy is based mainly on
double-blind  placebo-controlled oral challenges
(DBPCOC) (11). Like DBPCOC, the SAFT is not
influenced by psychological factors. A positive IgE
RAST indicates atopic immune response, but not
always manifest allergy. Next to atopic immune re-
sponse, a positive SAFT indicates releasability of the
dermal mast cells. The organ involved, the releas-
ability of mast cells, eosinophils and basophils deter-
mine the clinical expression of atopic disease (12).
Recently Metcalfe pointed to the importance of the
target organ in food allergy, suggesting different ex-
pressions of food allergy (1). The SAFT is only
useful when the skin is the target organ. A positive
SAFT means at least immediate food contact allergy
of the skin and, of course, mouth (‘oral allergy syn-
drome’).
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