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and skin prick test (SPT) results with S. cerevisiae.

Several patients with atopic dermatitis (AD) still
suffer from the disease as adults, and in a certain
patient group the dermatitis is chronic and wide-
spread. In these cases it is not infrequent that high
total serum IgE levels are detected. In recent stud-
ies positive skin prick test (SPT) results and IgE
responses to two common commensal yeasts, Pity-
rosporum orbiculare (P. orbiculare) and Candida albi-
cans (C. albicans), have been found in AD in espe-
cially severe forms (10). Savolainen & Broberg (11)
have shown evident cross-reactivity between these
two yeasts in an immunoblotting study.

Saccharomyces cerevisiae (S. cerevisiae), brewer’s
yeast, is a member of the same yeast family. It is
present in our environment constantly, as it is part
of our everyday nutrition. James & Warin (6) were
aware of this yeast as a possible cause in chronic
urticaria. Grondahl-Hansen & Hjorth (4), in their
pilot study of a yeast-free diet, suggested relief of AD
symptoms in the majority of patients with positive
SPT to S. cerevisiae. Possible allergenic cross-
reactivity between S. cerevisiae and C. albicans was
suggested by James & Warin (6) and later by Baldo
& Baker (2).

In our investigation we wanted to study the fre-
quency of positive SPT reactions to S. cerevisiae in
patients with AD, allergic rhinitis (AR), or asthma
(A). Simultaneous reactivity to other yeasts and
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common allergens was also examined as well as
changes in skin test response in a 5-year follow-up.

Material and methods
Patients

The study was carried out at the Department of
Dermatology, University of Turku. A total of 226
patients with AD were selected for the study in 1984,
comprising 101 males and 125 females (mean age
32.0, sD 5.4, with an age range from 16 to 45 years).
In each case the diagnosis was established by a spe-
cialist in dermatology according to the criteria of
Hanifin & Rajka (5). The eczema changes were fur-
ther graded as follows: 1) group 0, only history of
AD, no present dermatitis; 2) group I, mild AD,
109, or less of the body surface covered with ec-
zema; 3) group II, moderate AD, 10-50% of the
body surface covered with eczema; 4) group I, se-
vere AD, more than 509 of the body surface covered
with eczema. When the dermatologist graded these
changes, localization and severity of eczema symp-
toms were also noted. Fifty patients with AR and/or
A, mainly in combination (28 males, 22 females,
mean age 30.6, sD 6.3, range from 17 to 41 years)
and 173 non-atopics (C) (90 males, 83 females, mean
age 30.9, sD 6.6, range from 18 to 46 years) served
as controls (C).
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Five years later, in 1989, another series
114 AD patients. of whom had attende
study earli ere evaluated for eczema, ski
tests, and serum sample (56 mal
mean age 31.3 years, sD 6.3, range from 22 to 49
years

Patient investigations

The cytoplasmic S. cerevisiae, C. albicans, Candida
utilis, Cryptococcus albidus, and Rhodotorula rubra
antig sed for SPT were prepared as re-
ported by Koivikko et al. (9). The protein content of
these extracts was analyzed by SDS-PAGE. All
eXtr: contained a var omassi
ained protein bands. The protein composition of
s used in 1984 and 1989 was
then obtained by
ilized antigen with NSA-
diluent (Pharmacia Ab, Uppsalz as pre-
i cribed (9). The final extract contained
ng/ml protein. In 198 ommercial extracts
of P. ovale (a different morphological form of P. orb
culare) and 12 aeroallergens (Allergologiske Lab
ratorium, Hersholm, Denmark), including pollens,
molds, house-dust mite, and animal epithelia were
used for skin testing
Prick tests were carried out and interpreted ac-
tests were performed in dupli Its were
evaluated after 15 min. ‘ml)
was used as a positive control and NSA-diluent as
ive control. Serum samples were en for
minations (Pharmacia I

Spearman rank order correlation and Kolmorogov-
Smirnov goodness of fit test for two groups were
ed for statistical analy
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++) for S. cerevisiae.
were AD patients, 4 had AR or A, and
> controls. Of these 92 SF i
patients, showed at least a histamine
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AD is a complex diseasc with multifactorial ethio-
pathogenesi ystem is aberrant and
triggered by diverse factors leading to, for example,
increased IgE production. Continuing efforts are
being made to trace the allcrges mportance in
the disease so they can be eliminated from the en-
vironment.

Yeasts have attracted increasing attention as pos-
sible pathogenic agents in div
diseases as well as in AD. We w
S. cerevisiae, as it is a constantl

resent sensitizing
agent and can be eliminated from the environment
by keeping it out of food.

According to our results, AD patients with chronic
more

than AR/A
suggesting that ex-

positive SPT reactions to S. cerev
patients or nonatopic control
posure to brewer’s yeast has led to sensitization.
There was also a significant association with total
serum IgE level and positive SPT results, reflecting
the activated specific and als IgE pro-
duction in these patients.
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Recentl ctivity between P. ov-
ale and C. albicans has been dununslmled (11) and
has been suggested between S. cerevisiae and C. al-

cans (2, 6). Our study supports these findings. Al-
lergenic cros: tivity is possible since overlapping
in SPT results was highly significant, not only amo:

. evisiae, P. ovale, and C. albicans but also among
yeasts. Our AD patients also showed simul-
taneous reactivity to molds and animal dander. This
suggests that molds could be structurally related to
3 . h animal dander the association is more
unlikely. The patients reacted also to pollens and
house-dust mite, but in these cases the SPT results
with S. cerevisiae were not parallel.

P. ovale is a common commensal in human skin.
In AD patients it has been cultured in 18 7% of
the cases in different studies (8, 13). C. albicans is
frequently found in the gastrointestinal tract and has
been cultured in 48, of atopic patients (1
other hand, treatment trials have been

ystemic antifungal preparations,
ing results in certain patients, but with poor xuu]l:
in others with severe disease (3, 7, 14). It could be
xlu d that, as in some pmuﬂs chroni p
cerevisiae could affect the result, all these
yeasts should be considered at the same treatment

ident that S. cerevisiae is an allergen lead-
nsitization. How the allergenic proper-
stability sens in food, and the signif-
icance of S. cerevisize in the pathogenesis of AD
must be further investigated before a d
sion about treatment schedule:

efinite deci-
can be made.
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